he Engineer 


APRIL 25, 1958 28 ESSEX ST., STRAND, LONDON, W.C.2 TWO SHILLINGS 


RUNCORN-WIDNES HIGH LEVEL BRIDGE 
Cofferdams of 

Frodingham Section No. 2 in lengths of 30 feet. 
Engineers : 

Mott, Hay and Anderson, Westminster, London. 


Contractors: 
Leonard Fairclough Ltd., Adlington, Lancs. 





PHE BRITISH STEEL PILING COMPANY LIMITED 


10 HAYMARKET - LONDON SW | TRAFALGAR 
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KE6 RAS, Single stage twin PE 2 RAS, Single stage, one cylinder, . 
cylinder compressor unit, working fully automatic compressor unit with 
0.5 hp motor with 1.42/cu. ft t 


pressure 100 psi maximum with 7.5 

hp motor. 13.4/cu. ft. horizontal air 
receiver. This type includes pressure 
switch and unloading device. 


horizontal air receiver 
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Complete small compressor range 
by Atlas Copco 





Small workshops or garages where the need for compressed air is limi- 
ted can find a small compressor which will suit their needs exactly in 
Atlas Copco’s complete range. Here are a few things they will power: 
Paint spraying—car hoisting—air for tyres—forced feed lubrication— 
sand blasting—metal and wood drilling—grinding—screwing and tapping 
—metal shearing—hoists—plug hole drilling—rivetting—engraving —- 


stone grinding and polishing—operating door openers, etc. 





A COMPLETE RANGE BY WORLD'S LEADING MANUFACTURERS 





AMMA 


IIH 





How big is your shop? Atlas Copco’s compressor equipment is as complete for 
smaller air users as for larger operations. From fractional horsepower units up- 
wards, there is a versatile range of compressors and compressor units. Petrol and 
electric driven portables are available. All are fitted with either mechanical or 
electrical devices for maintaining working pressure without waste of power. All 
embody the many years of experience that have made Atlas Copco one of the 
world’s leading manufacturers of air compressors. 


A COMPLETE RANGE OF COMPRESSED AIR EQUIPMENT 


Atlas Copco manufactures portable and stationary compressors, rock-drilling 
equipment, loaders, pneumatic tools and paint-spraying equipment. Sold and 
serviced by companies or agents in ninety countries throughout the world. 





KT 2 RGS, Two-stage fully automatic twin, 
Atlas PUTS COMPRESSED AIR TO WORK FOR THE WORLD cylinder compressor unit, working pressure 200 psi 
Contact your local company or agent or write to Atlas Copco (Great Britain) Limited, with 2 hp motor with 6/cu. ft. vertical air receiver. 


Beresford Avenue, Wembley, Middlesex, or Atlas Copco AB, Stockholm 1, Sweden. 
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ij A N G b E S TD LONDON HOUSE: 60, GROSVENOR ST. W.1. PHONE: MAYFAIR 1337 
og MANCHESTER: 5, CROSS ST. PHONE: BLACKFRIARS 5320 


ule AAG Geen TE CURE ACE SE: Wu—E GLASGOW: 12, WATERLOO ST. C.2. PHONE: CENTRAL 6368 


PHONE: SMETHWICK 1181. GRAMS: TANGYES, BIRMINGHAM CANADA: 4846 SHERBROOKE ST., MONTREAL, QUEBEC 








Oil free air 


If you require oil free air for your pneumatic 


conveying system — specify Godfrey Industrial Blowers. 
Already widely used in systems handling flour, grain, 
cement, sand, lime and similar materials, these 
machines deliver large flows of air at moderate pressures. 
PERFORMANCE: flows up to 3,500 c.f.m. at pressures up to 
10 p.s.i. ALSO AVAILABLE Vacuum Pumps, Gas Boosters, 
Superchargers, Diaphragm Pumps, Relief Valves, Etc. 








1 Positive Oil Seals 3 Step-Up Gears 
2 Oil-Free Rotor Case 4 Automatic Lubrication 





Godfrey Industrial Equipment 





Sir George Godfrey & Partners (Industrial) Ltd. 


HANWORTH, MIDDLESEX TELEPHONE : FELTHAM 329! CABLES : GODFREPART, LONDON 


SiR GEORGE CODFRET & PART EER, (180) t18 } 





ASSOCIATED COMPANIES: MONTREAL, MELBOURNE AND IOHANNESBURG 
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The perfect combination of functional efficiency, and visual appeal. It is difficult 
to believe when confronted with the trim outline of this installation of Colt 
CR. 9” Continuous Ridge Ventilators at the Purley Way Factory of Bailey Meters 
Ltd., that the design of Colt Equipment is determined by one factor only ; 
extraction efficiency. 


Whilst the factory was still on the drawing board, the architects 
realised that the extensive glazing made necessary by the lighting 
requirements of the intricate manufacturing process predicted 
considerable solar overheating ; so they called in Colt. 


The ventilation system had to fulfil two conditions. First it had 
to satisfy Colt that it would effectively solve the overheating problem. 
Secondly it had to satisfy the architect’s standards governing the 
quality, efficiency and appearance of the equipment. It proved 
wholly satisfactory on both accounts. 


The experience gained from providing similar installations for over 
10,500 industrial organisations, is at your disposal. Whatever your 





one romero ah gest ng problem, Colt have solved a hundred or so similar, and our Technical Staff are 
cine. Architect: Reginald Lone E RI BA. always at hand to adapt this accumulated knowledge to suit your particular 
F.R.LCS., F.RSan.1. requirements. 


Let Colt solve YOUR problem. 


Send for Free Manual on Colt Ventilation to Dept. $14/4B 


VENTILATION § 


COLT VENTILATION LTD+ SURBITON > SURREY 
TELEPHONE: ELMBRIDGE 6511 (10 lines) 


U.S.A. Subsidiary: Colt Ventilation of America, Inc., Los Angeles. 
Branches at: Birmingham, Bradford, Bridgend (Glam), Bristol, Dublin, Glasgow, Leamington Spa, Liverpool, London, Manchester, Newcastle-upon-Tyne, and Sheffield. . 
Agents in: Australia, Belgian Congo, Belgium, Burma, Canada, Cyprus, India, Indonesia, Madagascar, Malaya, Mauritius, New Zealand, Pakistan, Portugal, Rhodesia and 
Nyasaland, South Africa, and West Indies. 











G.1022 
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FRONT ACCESS TYPE 


for service up to 5000 amps at 660 voits 




















A complete 


range of sizes in 


CENTRIFUGAL, 
AXIAL FLOW AND 
ROTARY TYPES 


for Land and Marine 
Services 


DRYSDALE & CO. LTD. 


YOKER *» GLASGOW 
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IT PAYS TO BUY FROM RIGHTON 


SEMI-FABRIGATED NON-FERROUS METALS 
from stock at MILL prices 


Any quantity..any time.. 


at MILL prices 


Convenience: You can order your mater- 
ials in any quantity as and when you want 
them. No tied-up capital, no possibility of 
redundant stocks. 


Consistent quality: We are official stock- 
holders for Imperial Chemical Industries 
(Metals Division) and all our stocks within 
the range they cover are of their manu- 
facture. This ensures a high consistency of 
quality and temper and overcomes the 
tendency toward variation often noticed 
when buying from stockholders. These 
stocks are supplied at the prevailing Mill 
Price for all quantities. 


Large stocks: Our day-to-day stocks 
exceed 1,000 tons and our range includes 
many sizes not immediately obtainable 
elsewhere. 


Perfect stock condition: Our new Ware- 
house, shown below, has been specially 
designed for storing metals. Strict temper- 
ature control enables us to keep materials 
in Mill condition and the efficient layout, 
with its under-cover loading bays and 
mechanical handling, ensures rapid loading 
and delivery. 


Henry Righton 


& CO. LTD. 


PHONE: TERminus 8877 





ABOVE: A section of our Brass Rod Store. The racks shown were made to our own design 
and are each capable of holding 100 tons. 


BELOW: This strip and Section Rack contains over 2,000 compartments. 


POST THIS COUPON 
FOR FULL DETAILS AND 
CATALOGUE TO DEPT. 16. 
HENRY RIGHTON 
& CO. LTD., 
70-84 PENTONVILLE ROAD, 
LONDON, N.I. 
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ALZEN 3505 
WHITE BRONZE BEARINGS 


fitted to a 
PLATE BENDING ROLL MAGHINE 


Photograph by courtesy of SAMUEL GRIFFITHS (Willenhall) Ltd. 


Alzen 305 White Bronze Bearing Alloy, British Patent No. 725818, 
halves the weight, saves 40° of cost and lengthens Bearing life. 
Applications such as this are legion. May we send 

you technical data and samples for testing. 

Alzen 305 is available in the following forms—Ingot, Sand, 
Gravity Die, Shell Moulded and Pressure Die Castings, 


Chill Cast Bars cored and solid. 


HILL ALZENz(SALES) LTD. P.O. Box No. 22, Stringes Lane, Willenhall, Staffs. 
Telephone: Willenhall 227 (5 lines). Telegrams: Hill, Alzen 227 Willenhall 
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SEE US AT THE 
MECHANICAL 


Where the wheels of industry | Hanpune 
: EXHIBITION 


run smoothly, silently and efficiently, | STAND No. 33 


EARLS COURT 


there are gears by— MAY 717 


Ss. E. OPPERMAN LIMITED 


BOREHAM WOOD, HERTFORDSHIRE. ELStree 2021 




















STURTEVANT 
Turbo-Exhausters 
and Blowers 


... for applications requiring vacuum from 2 to [0 ins. 
mercury or air pressure from I to 6 Ibs. per sq. in., such as: 


Agitation of Liquids Air Supply to Air Knives 
Dust Collecting Electric Lamp and Radio 


Fluidisation of Powders Valve Manufacture 
Extraction of Moisture from 





Blowi 
Furnace Blowing Webs of Material in Manu- 
Garment Pressing Plants facture 
Gas Producer Service Gas Blowing and Boosting 
Ice Making Plants Suction for Vacuum Plates of 
Vacuum Cleaning Printing Machines, etc. 
also as 


Power Units for Sturtevant Pneumatic 
Conveying Plants for dry powders and granulated materials. 
This type of plant offers outstanding advantages—it is a completely 
closed system operating under pressure or vacuum, for the trans- 
port of materials in any direction without contamination. 


Two Sturtevant Turbo-Blowers handling gas from the 
low temperature carbonisation of coal 


For further particulars of Sturtevant Turbo-Exhausters and Blowers 
please write for our publication E.560?. 









i 


n Street, London, E.C.4 






eae EERING CO. LTD. 





OP LAO ad cists aah 


AUSTRALIA 
STURTEVANT ENGINEERING CO (AUSTRALASIA) LTD 400, SUSSEX STREET SYDNEY NSW 
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THE STRIP MILL 


The uses of steel in its strip or sheet form multiply every day. Designers in 
one trade after another have welcomed the chance of using material which combines 
with its traditional asset of strength, the uniform accuracy of gauge and finish 
at much reduced cost made possible by modern continuous rolling methods. 
A hot strip mill in Britain will soon be rolling 3,000,000 tons of steel a year : 
cold strip mills are now frequently designed to roll at finishing speeds 
of 5,000 feet a minute. Mills of this calibre are an integral part of 


any country’s industrial fortune. 
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Builders of capital equipment 
for the metals industries 


SHEFFIELD, MIDDLESBROUGH, GLASGOW 
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for this atomic age 


DIESEL-ELECTRIC 


MOBILE CRANES 


Today’s crane in a setting of tomorrow! 
Shown in an environment appropriate to its 
modernity is this Morris 6-ton mobile crane 
recently supplied to the atomic power station 
at Dounreay. That it is a really modern crane 
not only in appearance but also in perform- 
ance, design and construction is evident from 
the following features : 


Centrally mounted superstructure giving an equal radius 
clearance and stability when handling loads over the 
front or back of the crane. 


No heavy levers to operate—just a finger touch controls 
all motions. 


Flange mounted motors ensuring perfect and permanent 
alignment. All main assemblies are of unit construct- 
ion. 


Hydro-mechanical brakes on all road wheels. 


Four-speed gearbox allows fast or slow travel accord- 
ing to the load being handled. 


Fully interchangeable wheels, including tyres, rims, 
brakes and hubs. These components are interchange- 
able on all four road wheels of equal size. 











April 25, 1958 


and an inte 


‘x, Compat 
ang the Pre 
polting ¢ nat 


costly follo 








THE ENGINEER 


: f the 
‘ag feature OF © 
see of Metalastik 
ic (wt : as seen 
ntievibration 2 


ed with the conve 


oor, 

to the yr, Ut 

oe in a considerably 
ie" tiv 

b ” a regrinds of the rela 

; 5 “ah are Used. 

oo noe _ MACHINERY 


May 6. 1955 


Cushyfoot 
mountings on presses 


The illustrations show three presses mounted on 
‘Cushyfoot’ mountings, where they have been 
most successful in reducing noise and shock, 
thus bringing benefit not only to the operators 
but also to the rest of the staff and — some- 
times — to neighbours. Moreover, as the 
cutting from ‘Machinery’ shows, press tools 
have been found to last longer beween regrinds. 


Metalastik experience is at your disposal in 
meeting any vibration problem, whether the 
motion is linear or rotary, and in providing 
oilless bearings for accommodating articulatory 
movement. 


METALASTIK LTD., LEICESTER 
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COMPLETE 
MECHANICAL HANDLING PLANTS 


aX \\ 5 Di OF s 2 Bis 


SEE OUR STAND 
AT THE 


MECHANICAL 
HANDLING 
EXHIBITION 


EARLS COURT 
LONDON 


MAY 7th-I7th 





EWART CHAINBELT 
CO LTD-DERBY-ENGLAND 


ERBY 45451 
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See our Exhibit, Stand No. 52, Mechanical Handling Exhibition, 
Earls Court, May 7th—I7th. 








4 Up goes the coke... 
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Produced to the very: highest 
standards in a full range of sizes 
up to 104” dia. Supplied as cast or 
rough machined within 0-010" of 
finished size. 
Note too, that we supply completel 
machined bushes, either plain or fuceed 
' Ask us to quote for your regular supplies. 


CHARLES CARR LTD. 
ning THE NON-FERREOUS CASTING CO. (B'HAM) LTD 
GROVE LANE - SMETHWICK 40 - BIRMINGHAM 











TEL: SMETHWICK 1231-2-3 
LONDON Of 


19 GREAT WINCHESTER ST, E.C.2 LONDON WALL 6714-5. 


Reproduced by courtesy of Glentworth Scottish Farms Ltd. 


4 and down come the 
handling costs 


This T & T installation is a bucket elevator feeding 

fuel to a coke-fired grass drier on a Lincolnshire 

farm, and is just another example of the versatility 
of T & T handling equipment 








T & T Experience is World-wide c TANK MAKERS 


T & T's many years experience on many hundreds Railway Roof Tanks a speciality 


: ; road General Steel Plate Fabrications, Constructional Steelwork, 
of large and small installations at home and abro Electric & Acetylene Welding, Prete Costing, Pressed Stes! Gutters 


SPECIALISTS ALSO IN GALVANIZING 


Joseph Ash & Son Lia 


REA STREET SOUTH BIRMINGHAM, 5 


is your assurance of satisfaction 


Grams: TANKS, B'HAM Phone: MIDLAND 2441 
London Office: 225, Westminster Bridge Road, London, S.E.!. Phone: WATerioo 4682 





mee 


% 
Rs neveast. ¥ 


Write for leaflet E. or ask for a technical representative 
to call and discuss your requirements without obligation 


T& T WORKS LTD. 


BILLESDON, LEICESTER 


Phone: Billesdon 26! Grams: ‘ Conveyor,’ Leicester 


London Office: 39 Windsor House, 46 Victoria Street, S.W.! 
Tel.: ABBey 6085 
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CHEMICALS FROM COAL 





| black 
ROTHERGLOSS | resin 


I 


1 paint 


MX 
RN 


RRA Qg§ 






ROTHERGLOSS is a new black resin paint designed 


for protection against severe industrial conditions. 


CAAA 











It is permanently plasticized and chemically inert— tnt umitED 


MBA ww 
N N 


a flexible, durable coating for steel, concrete, wood, 






COMPANIES i"? 
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brick and asbestos. Particularly suitable for chemical 






plant. Available in 5, 10 and 4o gallon drums. 






Y 






himquiries to: 


UNITED COKE AND CHEMICALS COMPANY LIMITED 
(SALES DEPARTMENT 158) P.O. Box 136, HANDSWORTH, SHEFFIELD, 13 

[elephone: Sheffield 63025 Telegrams: ‘Unichem’ Sheffield V4 

R.8& 















ELEVATING & CONVEYING MACHINERY 












FULLER’ DETAILS 
OF IMPACT IDLERS 
AND OTHER TYPES 
OF IDLERS AVAIL- 
ABLE ON REQUEST 











Cut replacement costs 
Conveyor belts are expen- 
sive items. It has been 
proved that Westwood 
Dawes Rubber Disc type 
Impact Resisting Trough- 
ing Idlers reduce wear 
caused by the impact of 
heavy or abrasive material. 
































It will pay you to fit these 






resilient idlers at all points 






of strain and at all loading 












and transfer points where 












wear is constant and the 

















going tough. 




















We also manufacture: 
2, 3 and 5 Roll Standard Troughing Idlers. Flat and Return Belt Idlers. Rubber Disc type Return Idlers. Adjustable Take-Up 
Units for all duties. Mild Steel fabricated Conveyor Drums of any size AND COMPLETE CONVEYOR INSTALLATIONS. 


WESTWOOD DAWES & CO. LTD., Bowling Green Road, Stourbridge, Worcs. Tel: 4741 (4 lines) 
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MIRRLESS, BICKERTON AND DAY LIMITED 
A Member of the HAWKER SIDDELEY Group 


HAZEL GROVE 
Telephone: Stepping Hil! 3841 (14 lines) Telegrams: ‘Mirrleess Telex,Manchester’ 


THE 





power 


for 


AUSTRALIA 


Very different from the tough, arid 
territory of fifty years ago, when sun- 
baked cattle drovers defied the desert 
plains and tropical climate of the Northern 


Territory, the township Darwin is a new, 





* STOP PRESS—A further Mirrlees KSS8 engine has just been 
ordered ior this station. 


STOCKPORT CHESHIRE 





ENGINEER 





pleasant, open, post-war town with a 


population of 8,500 — the ‘ front-door’ of 
Australia for aircraft to and from the north. 
The power station supplying Darwin with 
electric power was built by the Depart- 
ment of Works; in it are installed three 
Mirrlees H.F.S.8 engines, each developing 
1266 B.H.P./850 kW at 375 rpm and two 
Mirrlees KS7 engines, each developing 
1391 B.H.P./970 kW at 428 rpm. 
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More lives than nine 


service the finest equipment and the broadest practical 
experience in the British non-ferrous industry. Second, 
he has the benefit of that vigorous spirit of enquiry and 
enterprise which characterises the I.C.I. organisation. 


I.C.I., it may seem, has more lives than a cat. For who would 
otherwise credit that a great chemical organisation should also 
be the leading manufacturer of non-ferrous metals ? 

Yet it came about quite naturally. Even in 1926, when I.C.I. 
was formed, the organisation included metal producers of 
long experience and world-wide reputation. 

And Metals Division has not stood still. Today, it is the 
largest producer of non-ferrous metals in the Common- 
wealth, working in copper, brass, aluminium, titanium and 
many of the rarer metals. 


Customers’ gain 


What does the customer gain from this ? Two things. First, 
he knows that, through I.C.I. Metals Division, he has at his 


IMPERIAL CHEMICAL 


INDUSTRIES 





Metals Division 


for the newer nuclear metals and 


Copper 
ALUMINIUM 
TITANIUM 


(ic! 











SWI 


CAT 2 


LIMITED, LONDON, 
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Convert to 


CUMMINS 


Profitable power 








Now you can re-equip your plant with CUMMINS 
world-famous TURBODIESEL* engines and obtain more 


power .. . more performance and more profit. 


CUMMINS TURBOCHARGING boosts horsepower 


without increasing engine capacity. 


CUMMINS PT* fuel system is simpler and more effi- 


cient than any other diesel or petrol fuel system. 


CUMMINS diesel engines are available for sterling from 
150-335 b.h.p. Complete nation-wide servicing facilities are 
available to ensure maximum earning capacity for your 


CUMMINS diesel engines al/ the time. 


——— 





gives you the BIG plus | MORE PROFIT 





CUMMINS DIESEL SALES &% SERVICE LTD, 


25 BERKELEY SQUARE, LONDON, W.1. 
Mayfair 9090 


SPARES & SERVICE: HUNSBURY WORKS, NORTHAMPTON 
Northampton 5262 


* Trade Marks of Cummins Engine Company, Inc. 
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/ 
Right on the target! In advertising, / fi 
as in archery, direction is vital. / ih 
That is especially true of industrial / pr 
wit 


publicity. 
Rowlinson-Broughton specialise 
in advertising industry 
— to industry. They 
aim at the technical 
buyer — and their aim is good. 


Aiming for g 


Clients are assured of 
a complete service covering | 
every facet of publicity, press 

advertising, printing, exhibitions 

and displays, press releases, television 

— everything. | 
You can concentrate on your end 

of the marketing, while we | 
contribute by placing your name 


he 
in front of the right people 


| 
in the right way. | by 


ROWLINSON - BROUGHTON 


Incorporated Practitioners in Advertising 





ROYAL BUILDINGS - 2 MOSLEY STREET - MANCHESTER 2 : Tel: CENtral 7816 (3 lines) 





@ 23 














EGA-KUT 





© PIPE CUTTERS 


Quick and easy cutting. 
Leave no burr on pipe. 







@ SOLID SQUARE 
RATCHET STOCKS 
AND DIES 


Just the job for trench 
or those awkward corners. 


Made by la 


ton & Co.Ltd 


4 {/ 
[j// _LYwo0n root wonts, 
WEST BROMWICH, STAFFS. 


TOM 





Telephone : 
WESt Bromwich 0517-8 
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SUPERIOR 
DROPFORGINGS 


reflecting 
quality 

from 

every 

point of view 


THE BLACKHEATH STAMPING CO. LTD. 


BLACKHEATH ' BIRMINGHAM Phone: BLACKHEATH 1448/9 














The 


THERMOLIER 


unit heater 
for CONTROLLED industrial heating 


Provides heat exactly where required. | Warms the air at working level. 
Eliminates stagnation. __ Easily installed — minimum obstruction. 


Suitable for use with steam or accelerated hot water. 








LIMITED 


Mather & Platt 


PARK WORKS: MANCHESTER 10 
Telephone: COLI yhurst 2321. Telegrams: Sprinkler, Manchester 
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ALSO 
CAPSTAN PRODUCTS IN STEEL 
AND NON-FERROUS METALS 


W. B. CULL & SONS L” 


TENNANT ST., BIRMINGHAM, 15 


Phone: Midland 6048-9 Grams : CULANSONS, B'HAM 
CONTRACTORS TO ADMIRALTY, M.O.S., A.1.D. APPROVED 


ESTABLISHED 1875 
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TUBULAR 
GEARED SLEEVED COUPLING 


Yet a further addition to the Moss 

Gear range of couplings is the Tubular 

Geared Sleeved Coupling. Simplicity 

of design, together with the fullest 
possible economy, make this latest 
Moss Gear Coupling ideal where 
sufficient room for alignment is 
available. 


: Full details and specification will be 
‘~~ gladly sent upon request. 











THE MOSS GEAR CO. LTD - CROWN WORKS - TYBURN - BIRMINGHAM 24 
Telephone: ERDington 1661-6. Telegrams: “ Mosgear"’, Birmingham 


oii 











member of 
the 
Glover Group 





The last word 
in ropeway design 


An Aerial Ropeway may be the answer 
to your transportation problems. 


Write for illustrated brochure. 
BRITISH ROPEWAY ENGINEERING CO, LTD. 


PLANTATION HOUSE, 

MINCING LANE, LONDON, B£.C.3, 

Telephone; MINcing Lane 7901, 

Telegraphic Address: Bozhauling, Fen, London 





THE 
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ATLAS WORKS - PERSHORE 
WORCESTERSHIRE 


¢ 
me 
east ll 


4 : \ 
oo 
Wee i 
Ro 
— 
and “ b 
« hm. 
Sa 
Ne 
* 
ni 
: a 
%. 
2 


# 
= 
[ hwaeg 


{P2, 


| [oo 
MS ‘ = 


i" [ee 


} f 
| | 
| 
| | t 
_@ 
y 


‘Cae. 
eats 


EPICYCLIC GEARING 


For many years W. H. Allen Sons & Company Limited, 
have been engaged in the design and production of gear units 
for industrial and marine applications. The production facilities 
have been progressively expanded and developed in conformity 
with the great advance in gear cutting technique and, as a 
result, this Company’s gears continue to be among the best 

and most accurate produced. 





BEDFORD 


To-day, Allen gearing is manufactured at Atlas Works, Per- 
shore, which is a highly specialized organization, staffed by 
skilled personnel and equipped with some of the most up-to- 
date precision machinery in the world for the quality produc- 
tion of epicyclic gear units. These are built for powers 
up to 20,000 h.p. with ratios of 12:1! in a single train, 

and 144:1 in a double train unit. 


SONS 


ENGLAND 
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Shell Condenser. 


TURBINE FEED HEATERS fo: ‘egener- Ie BD thesia 


ative feed water heating were introduced by Metropolitan- ij ay Comerees 


. : f type Evaporator. ' 
Vickers in 1916, and more than one thousand have since 
been put into service by the Company, with power station 
plant in many parts of the world. 
The bled steam feed-water heater is but one item in the com- 
prehensive range of heat exchange apparatus manufactured , Motor- 
Compressor 


by Metropolitan- Vickers for all types of thermal power plant. 


intercooler. 


METROPOLITAN -VICKERS 


ELECTRICAL CO LTO.: TRAFFORD PARK ~*~ MANCHESTER, 17 


An A.E.I. Company 
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Oiling the wheels of industry— 
GhASS WORKING 


For every modern industrial process there is a specialised grade of Sea Shell Lubricant. 


= tee 
PETER KNEE BONG 


leadership in lubrication 





Copies of this advertisement (in colour) can be obtained from Shell-Mex and B.P. Lid, 
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Two Super Economic boilers, 15 ft. 
MILSOg x long by 10 ft. diameter, each with out- 





ou ‘0 put of 11,000,000 B.T.U. per hour, 

Py JOHN <, working pressure 120 p.s.i. fired by 

a THOMPSON Fd Clyde semi-automatic oil burners, at 

° 3 Messrs. Anderson Boyes Co. Lid., 

EA GROUP ‘sy Flemington Electric Works, Mother- 
% well.— Main Contractors : 


& 
hy S 
or-as* The Sturtevant Engineering Co. Lid. 


JOHN THOMPSON (WILSON BOILERS) LTD. 
LILYBANK WORKS, LONDON ROAD, GLASGOW, E.1. 


Telephone : Bridgeton 1348. Telegrams : Boiler Glasgow. 


Coal Conveyors 
at Marchwood 


ye ” i) from water’s edge 


et ae, 


ito station.... 


At the Central Electricity Authority's 
Marchwood Power Station, John Thompson 
Conveyors are arranged to handle 300 tons 
of coal an hour, over a total distance of 2,850 
feet. Employing twin-troughed conveyors 
with 36 in. belts, the system is fully enclosed 
from travelling hoppers on the wharfside to 
twin travelling trippers, which feed the 
bunkers for five John Thompson Water Tube 
Boilers. 

The system includes equipment for 
continuous weighing, coal sampling and 


magnetic separation. 


S&S JOHN THOMPSON GONVEYOR COMPANY - WOLVERHAMPTON 





John Thompson Wilson Super 
Economic boilers require small space 
for their large output. Corrugated 
flue tubes and two passes of fire-tubes 
provide a large heating surface in a 
comparatively small shell. Welded-in 
tubes and flues eliminate leaks. 
Maintenance requirements are small ; 
high efficiency and economy in coal 
or oil burning are easily achieved. 

A very wide range of capacities and 
working pressures is covered and 
complete installations for coal or oil 
burning can be undertaken if desired. 
We shall be pleased to discuss your 
steam requirements with you without 
obligation. Please write or telephone. 


GIS 
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Aviation 


There are few industries which, for speed of evolution and progress, 
can be compared with the aircraft industry. The key to this rapid growth 
has been research, and it is in this field that ‘VSG’ variable delivery hydraulic 
pumps and transmission gears have played an important part not only in this 
country but overseas. 

Test rigs of various kinds both for airframe and jet engine development 
have incorporated *‘VSG’° equipment as being most suitable for giving that 
precise control necessary to simulate the required conditions. 

This is just another of the highly varied applications of ‘VSG’ which 
has now been serving modern industry for fifty years. 


SERVING MODERN INDUSTRY <1908~1958 


VICKERS ARMSTRONGS (ENGINEERS) LTD VICKERS HOUSE BROADWAY LONDON sWI 


D27¢ 
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Hydraulic presses for all manner of industry, with a 
reputation that is second to none, come from JOHN 
SHAW. A reputation that is built on advanced design, 
craftsmanship in manufacture and a care for individual 
detail that ‘ tailors ’ each press to its user’s requirements. 


Such a press is the 3500 ton heavy duty forging press of 
the moving cylinder type shown, on site, below. Double 
guiding is incorporated to ensure accuracy of forging in 
a press which, incidentally, has a dead weight of 350 tons. 


For whatever purpose you need a hydraulic press you 
will do well to consult JOHN SHAW. 


JOHN SHAW & SONS (SALFORD) 
SALFORD LANCASHIRE 





LTD 





JS12 
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CIRCUIT BREAKER 





MOTOR PROTECTION 
THERMOSTAT 


MOTOR STARTING RELAY 


Ensure that your factory runs smoothly and efficiently. 
Avoid electrical breakdown, fire risks and danger to 
personnel by fitting motor protection thermostats, 
circuit breakers and motor starter relays. An invest 


ment of a few pounds can save you thousands. 
Full details from 


SALFORD ELECTRICAL INSTRUMENTS LIMITED 
Peel Works + Silk St + Salford 3 Lancs * Tel. Blackfriars 6688 


London Sales Office Tel: Temple Bar 4669 


A Subsidiary of THE GENERAL ELECTRIC CO LTD. OF ENGLAND 

















“TURBINE?” eaten FURNACE 
with fan forced draught 


will use 
efficiently and smokelessly 
the small coals 
now availabie 
at lower prices 


May we investigate without charge? 


TURBINE FURNACE COMPANY LIMITED 
238b, Gray’s Inn Road, London, W.C.|. ’Phone: TERminus 4365 
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MORE 
POWER | 


TO YOUR 
ELBOW ° 


@ 275/300 blows per 
minute. 








@ Average size of 
work 1}” bar. 


@ Adjustable stroke 
and guides. 


@ Rubber cushioned 
overhead motion. 


@ Loose Anvil Block 


Separate motor 


stand available. \ 
i 





THE latest edition of our Data Book 





A typical example For High Speed i entitled ‘‘ Twenty-one years of progress,” which now contains 40 pages, 
wha yam Precision Forging— a has just been published. It contains illustrations and specifications 
this machine. the Model ‘100’ ey of our full range of products comprising ; Relays, Process Timers, 
POWER HAMMER. a Pressure and Vacuum Switches, Liquid Level Controls, Flow 


Indicators, Photo-Electrical Control Equipment, etc. 
“| If YOU use Automatic Electrical Control Apparatus a FREE 
copy will gladly be sent on request. 

















CANNOCK FOUNDRY & ENGINEERING WORKS - LONDEX LTD. 


CANNOCK~: STAFFS 


TELEPHONE TELEGRAMS CANNOCK 2168 














ANERLEY WORKS, LONDON, S.E.20. 
Telephone: Sydenham 3111 


THE ‘BRADFORD’ POWER CYLINDER 


More power to your elbow 
with Bradford air or 
hydraulic power cylinders 


Bradford Air Cylinders. In standard sizes from 
2” to 20” bore, with hand or remote control. 
All-steel Hydraulic Cylinders. Standard sizes 
from 14” to 12” honed bores, to work at 
pressures from 200 Ibs. to 1,500 Ibs per sq. in. 
with hydraulic fluid, oil or water. Supplied 
as required with bracket, clevis, trunnion or 
end cover mountings. 

Bradford Air or Hydraulic Cylinders can also be 
made to customers’ specifications with any 
length of stroke. 
















UNITED STATES METALLIC PACKING CO. LTD. 
SOHO WORKS, BRADFORD 8, YORKSHIRE | © 


Telegrams: ** Metallic ". Bradford Branch Offices: London, Liverpool, Glasgow, Manchester 
Telephone: Bradford 41284-5 Newcastle, Cardiff, Southampton, Hull, Swansea and Bristol. 
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Part of a age conveyor at London Airport— 
installed by SOVEX LTD 





.. AT THE WORLD'S BUSIEST INTERNATIONAL AIRPORT 


BTR Gripface Conveyor Belting speeds up luggage handling at London Airport. 

On ten belt conveyors grip-surface belting carries all types of luggage from the ground 
floor up to the first floor level, where customs inspection is carried out. The 
conveyors are reversible, enabling them to handle either inward or outward-bound luggage. 
Waiting time is minimised; customs clearance is carried out quicker: in fact, 


BTR Gripface Belting helps to keep things moving—fast—at L ondon Airport. 


BIR 
Size ENGINEERS IN RUBBER 
BTR Industries Ltd 


earriten Trmenmmoriarrics s euveetea manmuracruaneans 


HERGA HOUSE. VINCENT SQUARE. LONDON 5S.W.8 




















We Repair All Makes of 


MERCURY IN STEEL 
THERMOMETERS % RECORDERS 


HAMMERED OR 


HYDRAULIC PRESSED 


ee 


IN STEEL 
BLACK OR MACHINED 
TO 24 TONS 











Transmitting Recording 


Edgewise 


BUCHANAN BROS. LTD. 


80 COMMERCE STREET, GLASGOW, C.5. 





K 
INCE FORGE CO. WIGAN 


PARKS FORGE LTO 
PROPRIETORS 






































Tel: SOUth 0858 

















REPETITION 
SPECIALISTS 


All types of automatic 
and capstan bar work. 
Send us your drawings 
and enquiries now! 





COLLARS - WHEEL KEYS 
BOLTS & NUTS - STUDS 
SCREWED ROD - TAPER 
AND COTTER PINS, etc. 


H. FORDSMITH 


LIMITED 


HADFIELD ST. WORKS 
CORNBROOK - MANCHESTER, 16 
Telephone: Trafford Park 1615-6 








~ 
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FLOWMETERS (for petrol 


Amal Flowmeters are precision instruments used exten- 
sively on engine test bed installations and enable the fuel 
flow to be directly read off at every instance of engine 
performance. 

Their accuracy is within plus or minus 2 per cent. 
Various models are available covering a range of I pint per 
hour to 400 gallons per hour. 


Send for list No. 323. 





Aa2< 
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AMAL LTD - HOLDFORD ROAD 
WITTON - BIRMINGHAM G6 
TEL: BIRCHFIELDS 4571 





















MAKERS OF 
GEARBOXES 
FOR 40 YEARS 


ALBION ENGINEERING CO. LTD. 
SAMPSON ROAD NORTH, BIRMINGHAM, 11 


Telephone: Birmingham Victoria 4064 











— 


GUARDS”... 
: for — 


: hydraulic presses 
: One of the wide range of guards 


7 which we produce for all types of 
7 machinery. 


. 


. 








SSX 


The illustration shows an Interlock guard in use 
ona hydraulic press producing engine components. 


For further information please write for leaflet 
No. 28. 





ilhdd) PRICE MACHINE GUARDS LTD., [f 


: 


POWKE LANE, OLD HILL, STAFFS. 


SSS 


SSSA 
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You may say this is no place for a mixer to be declaiming its virtues, 
but there is work for me in every big factory. You have a look round 
and reckon up the man hours it will take to get all those odd plastering 
and concreting jobs done—then halve them. That’s how much time I can save 
and you'll get better jobs, too, because I’m an expert at mixing. And what’s 
£84 these days? I’ll save that in time and temper before you can say 


Parkers. Think about it, and meanwhile drop them a line. They'll convince you. 


Mixed capacity 2 cu. ft. Driven by economical 
| h.p. petrol engine or electric motor. On 
metal wheels £84. On pneumatic tyres £86. 
With brakes for fast towing £113. Immediate 
delivery on cash, hire purchase, or Credit Sale 
terms. 





FREDERICK PARKER LIMITED, Viaduct Works, LEICESTER. Phones: Leicester 62531 (7 lines) 


London: Stafford House, Norfolk Street, W.C.2. 


Depots at London, Cardiff, Sedgley (Staffs.) and Leeds. 
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Ermeto Twin-Saddle High Pressure 
Hose Connections 





When specifying high pressure hose units 
consider the following advantages of Ermeto 
Twin-Saddle end fittings: 


Easy to fit-only two spanners required. 

Positively re-usable. Can be used time after time. 
No need to strip rubber from hose-end. 

Robust design: will stand any amount of hard wear. 
Will hold higher pressures than the hose itself. 
Available in single units up to 60 ft. long. 


Ermeto high pressure fiexibie hose units can be 
supplied for hydraulic, stearn, and chemical uses. 
Further particulars and prices gladly sent on request 





Lo-Hed SIRRON 


Diesel 
Engines 


Main Propelling 
Diesel Engines 


low headroom erie ng age 
1,200 H.P. 


THE NEWBURY 
DIESEL CO. LTD. 
NEWBURY, BERKS 


Hoists 


occupy 
































Ask <e ABBOTT &CO. 


Lo-Hed 

(NEWARK) LTD. Wrenches and Socket Sets 
Newark Boiler Works in high grade Chrome Alloy 
N EWA nn OT eOTts Steel to suit English, Ameri- 
: - gs : : : can, Unified and Metric 
Electric Hoists a a eee 


and mance ¥ * e ¥. i 
Overhead Cranes Pours ERS stone ean io 
brite "a A\R REG able on request 


Taylor Stoker Co.Ltd. Wn FOOL UP with | «3 "Mie 


189/191 DRUMMOND ST. EUSTON Advertisement Neavice 10 


LONDON, N.W April 11 
anes: EUSton 4102, 4103 &-414 JENKS BROTHERS LIMITED, 
BRITOOL WORKS, BUSHBURY, WOLVERHAMPTON. 























The Boiler 


that has won outstanding reputation 
throughout P 





for its 
pronounced 
advantages 





Pl i ay 


= 
‘ 


PU, 


fie 


o, a , 
ad * 
79 si lo EFFICIENCY 
has been obtained on the Fraser Water-Tube 


Boiler, without use of economiser or air 
heater. 


FRASER 


WATER-TUBE 


BOILER 


Full illustrated details free on request. 


FRASER & FRASER LTD. 


BROMLEY-BY-BOW, E.3. 
Telephone : ADVance 3266 (4 lines) 
Telegrams : Pressure, Easphone, London 














“1F YOU CAN MEASURE STEAM— 
—YOU CAN MEASURE WASTE” 
with the 


“CURNON”’ 
STEAM METER 


3 Pw eveces STEAM METER ss PR Moun 








@ 24-HOUR GRAPH RECORDS 
@ EASY INSTALLATION 


@ AUTOMATIC 
PRESSURE COMPENSATION 


@ ENTIRELY MECHANICAL 


@ INTEGRATOR CAN BE 
PROVIDED 


@ CAN BE FITTED ABOVE OR 
BELOW PIPES 


DON’T LET PROFITS 
GO UP IN STEAM! 


FULL DETAILS ON APPLICATION 


CURNON ewcinezne co 





CLAUDE ROAD WORKS, CHORLTON, MANCHESTER, 21 
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MINUTES SLASHED To SECONDS. 


























on the new 


MARBAIX 


M58 DISINTEGRATOR 


® REMOVES BROKEN TOOLS 
WITHOUT DAMAGE TO THE COMPONENT 
CUTS HOLES OF ANY SHAPE IN 


HARDENED MATERIAL, CARBIDES ETC. 
. in fact any material through which electric 
current can pass. 





The new MARBAIX M.58 disintegrator removes broken taps, drilis, 

reamers, studs, etc., in a fraction of normal time, without damage to 

the component 

Holes, too, of any shape can be cut in hardened material, for subsequent 

finishing by grinding or other methods. Note the times for the 

various examples shewn, and write today for full details to DEPT. E.! 
DEMONSTRATIONS ON ——— COMPONENTS GLADLY 


HERE’S HOW TO CUT COSTS 
Times obtained on Model M58-C (as illustrated) 


~ ha yy wa ee 









NOW 
30 SECONDS 





VALIANT HOUSE VICARAGE CRESCENT 


MARBAIX INDUSTRIES LTD ssttesses, vonvow, swan 


PHONE: BATTERSEA 8888 








ALBION 


se ee ag Revolution Counters 
If Noah had 












PATENTED 


eee | 
DESIGN 


iene 





your counting 
& measuring problems 
There is an ‘ALBION ratchet or revolution 
counter for every application. Fit your machines 


with these efficient counting instruments which 
will show your output at a glance. 


INSTRUMENT DIVISION 


B. & F.CARTER &CO.LTD. 


BOLTON 3, ENGLAND 


"Phone: BOLTON 4344 (3 lines) 
‘Grams: BRAIDERS, BOLTON 


he should have consulted 


Special axles for all pur- 
poses at reasonable prices, 
and good deliveries. 





RUBBER BY-PRODUCTS (WARWICKSHIRE) LTD. 
86 Holloway Head, Birmingham 1 


Tel: MIDiand 3475 (5 lines) —TJ 
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MOTOR DRIVEN COMPRESSORS 


Test equipment for aeronautical research 5 
being manufactured by the G.E.C. for the 
Ministry of Works includes eight 44,000 
b.h.p. air compressors, each driven by a 
combination of an 8,000 h.p. steam turbin 


Y 


and a 36,000 h.p. synchronous motor. The 
eight units can be operated either in 
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The Henderson Derrick Cranes 
illustrated here are of 20 and 15 
tons capacity. Inset are shown 
(above) a close-up of the oper- 
ator’s platform showing the 
accessibility of the control levers 
and the operator’s position in 
front of the mast, and (left) 
enclosed hoist gear unit. 


a great name in derrick cranes 


JOHN M HENDERSON & CO LTD - KINGS WORKS - ABERDEEN - TELEPHONE CENtra! 24267 (3 lines) +» GRAMS CRANES ABERDEEN 
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THE SPIDER makes the drawing out of its 
stronger-than-steel flimsy filaments look 
simple. Yet many factors such as tension 
are critieal in filament drawing, and to the 
manufacturers of synthetic yarns may present 
difficult problems. In the drawing of “Terylene’ 
multi-filament yarns, hot pin shells are used to 
heat the yarn and at the same time build up the 
right tension to ensure stable drawing. 


To obtain a uniform low-friction matt surface, 
these pins, used by I.C.I. Ltd., were 
‘Fescol’-ised in chromium. 


If you would like te know more about the ‘Fescol’ 
process—write for publication E.6 


FESCOL LIMITED - NORTH ROAD « LONDON N7 
\ 


; FFA(0) BRANCH WORKS AT PORT GLASGOW. HUDDERSFIELD AND BROWNHILLS, WALSALL 


i 
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RUHRSTAHL A. 


HENRICHSH 
HATTINGEN-RUHR 4 


(GERMANY) 


Agents for Scotland, Newcastle-on-Tyne 
and Northern Ireland: A. & J. McCulloch & 
Miller, 180, West Regent Street, Glasgow. C.2 
Agents for England: Drummond-Asquith (Sales) 
Ltd., King Edward House, New Street, 
Birmingham. 

Crankshaft 

finished weight 94000 kgs 

total length 16810 mm 

for a heavy ships’ Diesel engine 

(Doxford engine) 


CRANKSHAFTS J 


built -UP: 
or : 
solid .. for Ships 
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We supply COMPLETE STEAM POWER PLANTS of all outputs. For industrial 

enterprises we manufacture special types of turbines and boilers to comply with the 

Client’s specific requirements. More than half a century of experience backs the SKODA 

Works, the First Brno Engineering Works, etc., and guarantees the perfect workmanship 
and absolute reliability in operation. 


TECHNCGEXPORT 








Foreign Trade Corporation for Export of Complete Industrial Plants 
Praha 2, Vaclavské nam 56, CZECHOSLOVAKIA 


For information please contact: 
Embassy of the Czechoslovak Republic, Commercial Section, 6, Upper Belgrave Street, London, S.W.1. 
Tel: Sloane 1450 


35 























 GHEMICAL & DISTILLATION PLANT 
ss MILD, STAINLESS | 
-& GLAD STEELS ) 
| APPROVED BY THE COMMITTEE OF LLOYDS’ 
{ REGISTER OF SHIPPING FOR THE MANUFACTURE 
; OF CLASS 1 FUSION WELDED PRESSURE VESSELS ~ ae 





DANKS OF NETHERTON LTD. = Boilermakers & Engineers since 1840 


NETHERTON, DUDLEY. WORCS Telephone: CRADLEY HEATH 6217 (3 lines) London: BANK CHAMBERS, 329 HIGH HOLBORN, W.C.1 


m-w 82 
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TUBE 
EXPANDERS 


FOR ALL PURPOSES. 

As supplied to the 
Admiralty, British Electrical 
Authority, 

Railways, Oil Refineries, 
leading Boiler Makers 


and industrial users. 


LEADING TUBE EXPANDER 
MANUFACTURERS FOR OVER 70 YEARS 








REGD. TRADE MARK 








HYDRAULIC 
CONTROL 


SAWING 
MACHINES 


Unique in design. Proved 

in practice. One simple setting 
and it’s capable of dealing with any 
section within its range 

with blades of one pitch of 








tooth. The blade commences and 


YOU INCREASE 
THE PRESSURE 
TO SUIT 

THE SECTION 


: finishes each cutting stroke 
with no pressure whatsoever. 


What a saving in blades! 





FAMOUS FOR SPEED 
ACCURACY AND RELIABILITY 


CHARLES WICKSTEED & CO (1920) LTD. : * KETTERING. Tel: Kettering 3113 


E 





MW G4 
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For DIE 


PRESSINGS 


HOT BRASS & BRONZE 





ACCURATE AND 
CONSTANT MESH 


CTAMPINGS 


CAPSTAN & MACHINED 
WORK FROM STAMPINGS 
OR BAR 





IN ALL STRENGTHS 


IN ANY COMMERCIAL 
METAL 


P, 


FOR ALL PURPOSES 





Please ask for Catelogue W20 






& 
= ESTABLISHED 


BRITANNIA ° 
WARRINGTON +: ENGLAND 


Telephone 
WARRINGTON 3240! 





Telegrams 
GREENINGS, WARRINGTON 








PLASTIC oe 
MOULDINGS 

7 
ZINC ALLOY BRAND NEW 
PRESSURE BALL & ROLLER 


DIE CASTINGS 


BROOKES 


a 


BARR ST. HOCKLEY 
BIRMINGHAM 19 


Phone : Northern 2903-4 
Grams : Telebo B'ham. 


BEARINGS 


OVER 4,000,000 IN STOCK 
IN MORE THAN 4,000 TYPES 





@ & 6 


BRITAIN’S LARGEST STOCKS 


Consisting of HOFFMANN, R. & M., S.K.F., F.B.C., 
POLLARD, TIMKEN, TORRINGTON, HYATT, 
M.R.C., N.D., FAFNIR, FAG., RIV., STEYR, G.M., 
S.R.O., A.K.F., ONA, GIUSTINA, ETC. ETC, 

SUPPLIERS TO AIR MINISTRY, MINISTRY OF 
SUPPLY, ADMIRALTY, NATIONAL COAL 


BOARD, PUBLIC UTILITY UNDERTAKINGS, 
OVERSEAS GOVERNMENTS, ETC. ETC. 


Exporters to all parts of the World 
Write for New Stock List. 


CLAUDE RYE BEARINGS 


895-921 FULHAM ROAD, LONDON, 5.w.s6 
RENOWN 6174 (EXT 











24) TELEX 





2-3453 
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MOTORS 


DAVID C.¥. HIGGS. AMLE.E LTD. 





MANAGING DIRECTOR 





BIRMINGHAM 6 ENGLAND 





LOW SPEED DRIVES - HIGGS GEARED MOTORS 


Guaranteed for Ever 


Belfast - Bristol ° Cardiff ° Dundee - Glasgow ° Hull ° Leeds «+ Liverpool 


London -» Manchester ° Newcastle * Peterborough * Sheffield Wolverhampton 
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275-kV TRANSFORMERS BY BTH 


sidtilinnenaail 
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1951 


120 MVA UNDER CONSTRUCTION 


BTH were first to be awarded a contract for the 
supply of 120-MVA 275/132-kV transformers for 
the C.E.A. Super Grid. 


1953 


120 MVA IN SERVICE 


The first 120-MVA unit was commissioned in 
July 1953. Up to date, ten of these units have 
been installed or are on order. 





120-MVA 275/132-kV transformers at the Staythorpe Sub Station 
of the C.E.A. 
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WN 


Unither yp forward 
1967 


I80-MVA ORDER PLACED ON FACTORY 


C.E.A. has now placed with BTH one of the first two orders for 180-MVA 275/132-kV transformers 


Ws 
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BRITISH THOMSON-HOUSTON 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED - RUGBY - ENGLAND 


Member of the AEl group of companies A5202 

















April 25, 1958 THE ENGINEER 4] 


HOLLAND S$.L.M.j rotary compressors and VACUUM PUMPS 


SERVICE FOR TODAY, FOR TOMORROW AND FOR YEARS AHEAD The initial efficiencies of Holland-S.L.M. Rotary Com- 


. pressors and Vacuum Pumps are maintained at low cost 
at > Re — sf 





throughout years of continuous day and night service. 







— 

















The B. A. HOLLAND ENGINEERING CO. LTD. 


15 Dartmouth Street, London, S.W.1 Tel: WHitehall 2823. 
Telegrams: Picturable Phone London. 
Works: Slough, Bucks. 


























ROSE’S EXPANSION PIECES |THE 7-POINT VALVE 


~ PRESSED STEEL BELLOWS TYPE 
IN MILD AND STAINLESS STEEL for arduous duty 
@ Straight-through design 


UUUUU UUUUU @ Streamline flow 


@ Only one wearing part —replace- 











UUU Sj able 
i @ Easy maintenance 
J | () @ Long Life 


@ Smooth operation 
@ Air or electric remote operation 





Enquiries Solicited Send for Booklet 
also AIR RECEIVERS, CHIMNEYS, TANKS, PIPE WORK, PRES- 
SURE CYLINDERS, AND FABRICATED STEEL PLATEWORK 


BRITISH APPLIANCES MFG. CO., LTD. WARREN-MORRISON 


DOLLY LANE, LEEDS, 9 Mk Il PINCH VALVES 
Telephone: 30725-6 Telegrams : STRUCTURAL LEEDS 9 WARREN, MORRISON LTD. 4, Ss. Jommes'e Place, London, s.w.1 
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‘ There are no dies like... 


GENUINE COVENTRY DIES 


Made in 1,500 sizes and types_for all materials _~ or 
which can be threaded, | 20,000. j .. \ Pe 
are stocked to ensure immedigte de > —- 














THE 


STEPHENS 


iracio 


THE SOLUTION TO YOUR 
BELT DRIVE PROBLEMS 


Shock loads and short centres—a typical case where 
Miraclo is the ideal belt drive. This compressor of an 
activated sludge plant is powered by a 50 h.p. motor 
driving from an | | 4” diameter pulley running at 965 r.p.m. 
toa 41" diameter flywheel at275r.p.m. The combination 
virtually nylon 

bonded to a chrome leather 

driving face ensures maxi- 


of immensely strong and stretchless 


—_ 


. 
| 


$ 
' 


mum pulley grip for this 
as for all difficult drives. 


Send now for this 12 page colour 
Brochure No. 100. The full parti- 
culars on HOW TO DESIGN A 
MIRACLO DRIVE will help 
solve your transmission problem 


STEPHENS BELTING COMPANY LTD 
BIRMINGHAM 4 


SNOW HILL, 


associated with IRA STEPHENS LTD., Ashton-under-Lyne, 


ENGINEER 


Lancs. 


s7i 
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One of the latest of the many railway electrification schemes 
(Conductor Rail and Overhead Systems) 
for which Bullers have supplied insulators and fittings 
during the past 50 years. 


Published by courtesy of the main contractors 
Messrs. British Insulated Callenders Construction Company Limited 


SCHEMES SUPPLIED 


British Railways (conductor rail, overhead AC & DC) 
London Passenger Transport Board (conductor rail) 
Argentine Railways (conductor rail) 
Brazilian Railways (overhead) 

Bolivian & Chilean Railways (conductor rail) 
Indian Railways (overhead) 

New South Wales Railways (overhead) 

Polish State Railways (overhead) 

South African Railways (overhead) 
Victorian State Railways (overhead) 


BULLERS LIMITED 


f4ILTON + STOKE-ON-TRENT - STAFFS 
Phone : Stoke-on-Trent 54321 (5 lines) 

Grams and Cables : Bullers, Stoke-on-Trent 

TIPTON, STAFFS. Phone: Tipton 1691 


Phone: MANsion House 9971 
BLI6A 


lronworks 


London Office : 6 LAURENCE POUNTNEY HILL, E.C.4 
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For the sintering of metals in vacuum using:— 


INDUCTION HEATING 


Rootes Type Blower-Pump fitted, to enable clearance 
of fast outgassing from the metals being processed. 
A servo-controlled throttle valve fitted, to maintain 
HIGH VACUUT CONSUL Ting a pre-determined pressure in the vacuum furnace 


ex WAC 


SERVICE To (INDUSTRY 


chamber. 


VACUUM INDUSTRIAL APPLICATIONS LTD. (Dept. E), WISHAW, LANARKSHIRE, SCOTLAND 


Telephone: WISHAW 142-5 Telegrams: “VIA-VAC” WISHAW 











Budenberg 





all descriptions "PRESSURE GAUGES 
in alloy and Carbon Steels eh DIAL THERMOMETERS 
(all heat treatment facilities) Oo” RECORDERS Cuieiidin 





T. S. FORSTER & SONS LTD BUDENBERG GAUGE CO. LTD., 


FORGEMASTERS AND ENGINEERS 
BROADHEATH Wr. MANCHESTER 


COPPERAS BANK FORGE, SUNDERLAND TS ee 
TEL: 2876 "GRAMS ‘FRAMES’ S’LAND : , 


62 ROBERTSON STREET 2LASG( v 
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GRAVEL PUMPS 





44/5” Centrifugal Sand and Gravel Pump with Diesel Engine Drive. 


EASTON & JOHNSON LTD. - TAUNTON, ENGLAND 


GRAMS: EASTWALD, TAUNTON 





TELEPHONE 3146 














@D No. 2 SIZE FLANGE 
MOUNTED AIR AND/OR 

CARTRIDGE OPERATED STARTER 

MOTOR FITTED TO A MEADOWS 

27.5 kVA PORTABLE GENERATOR SET 
SUPPLIED TO THE MINISTRY OF SUPPLY. 











= =— WILLIAMS & JAMES cencineers) LIMITED 


REC 
——s a CHEQUERS BRIDGE ‘ GLOUCESTER ‘ENGLAND 
TELEPHONE: GLOUCESTER 24021-2-3 * TELEGRAMS & CABLES: “COMPRESSOR GLOUCESTER” 


K/W4J 1705 
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PIPE 
FABRICATION 























and the Industrial Scene 


Fabricated pipeworks by Steels Engineering Installations are leaving our Crown Works for all 
parts of the world. Pipe layouts are prepared with complete accuracy from site measurement 
and drawing details to facilitate rapid erection. Valuable service is being rendered in the marine, 
chemical and oil industries, great nationalised industries, and atomic energy projects. 

Steels offer a wealth of specialised experience to every type of pipe fabrication, will advise upon 
the metallurgical suitability of materials and all design facilities are available. A well-equipped 
laboratory provides facilities for both destructive and non-destructive testing of welds. The 
manipulation and welding of all types of tube requires a high level of skill and experience and 
exceptional engineering qualification. Steels Engineering Installations are world renowned for 
quality and high standards. 

Our fabrication methods include all new and established principles of manipulation, welding, 
flanging and screwing in all the materials normally used in the manufacture of tubes :- 


% Mild Steels; Carbon Molybdenu.a and Chromium Molybdenum Steels. 
% Stainless Steels (austenitic and heat resisting). 

% Cast tron. 

3 Copper and Copper Alloys. 

% Aluminium and Aluminium Alloys. 

% Plastics. 


(Fabricated to both British and American standards). 


STEELS ENGINEERING INSTALLATIONS LTD 


CROWN WORKS, suNDERLAND JIFEL yey; sunderiand 56281 (10 lines) 


U.K. & OVERSEAS SALES OFFICE: 6 143 SLOANE ST., LONDON, S.W.1 
Tel: London, SLOane 6178 (5 lines) Grams: Steelascos Knights London. 


€ 8%2 
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By using 
Linatex Components 


in your plant, you greatly reduce the effects 


“e . c : ; 
“2” of wear, corrosion and vibration—and save 


yourself considerable expense. For Linatex 





£ is a 95°, pure natural rubber with innu- 

merable industrial uses. Produced by a 

S cold chemical process that retains the living- 

| NA E — . rs cell structure of rubber, it is virtually non- 
= a b Tl c a Li0Ons Pe a a ageing and will remain tough and resilient 


~~) under the most exacting stresses and strains. 

. S . . Wilkinsons, the makers of Linatex, special- 

mon €Y-SaVINgE & S@rvice lo indus cry ise in rubber fabrications ... can design and 
&= execute them to any required specification. 

-& Already more than 300 industrial organisa- 

tions have found Linatex the ideal solution 
to their problems. Perhaps it can solve 


yours, too ? 


FREEs This illustrated 


co ae booklet giving full details of 


Sais ine - . 

Po Smm\ 9 = | the innumerable uses for Linatex 
“ALEK t "4, and the service that goes with it. 
\wk om ~\ “jl Please write for your copy today. 
_ we 4 WIND 


7 
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WILKINSON RUBBER LINATEX LTD. 
CAMBERLEY, SURREY 
phone: Camberley 1595 


Factories and distributors throughout the World 
FAB S 


Working with Koel 


Every job, from a single unit fabricated in our shops 














to an extensive erection on some remote site, is built 

to the same high standard of quality—a standard 
that is never relaxed. For your next contract 
specify Steelwork by the Lanarkshire Welding 


Co. Ltd. 


eee The 
ee. ONS 


WELDING CO LTD. 
fe, EST. 1919 


WISHAW LANARKSHIRE 7 Telephone: MOTHERWELL 1071 
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THESE 

TOOLS 

PRESS 

THE MAIN 
COMPONENT 
FOR THE 


MORRIS- 


OXFORD 
RADIATOR 
GRILLE 


AND ARE 
MADE IN 


oe oe ee ee) 
ee ee ee ee ee 
“7. 2s w@ @ 


DIE METAL 


-SUPERB 


WRITE FOR A COPY OF THE 
2nd (REVISED) EDITION OF 
OUR BROCHURE AND FULL 
TECHNICAL INFORMATION. 


N. C. ASHTON LTD. 


ST. ANDREW’S ROAD, 


HUDDERSFIELD, ENGLAND. 
TEL: HUDDERSFIELD 6263/4 


NO ‘PICK-UP’ 
‘WRINKLING ’ 


‘OR GALLING’ 


PHOTOGRAPH BY COURTESY OF :— 
MESSRS MORRIS MOTORS LTD. (RADIATORS BRANCH) OXFORD 


CW 3342 
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‘To a chap like me 
and I'm proud of my work 


my pencil’s 
my living. 
The pencils | use have to stand up to fast 
hard work, their grading's got to 
be absolutely spot on — not almost 
or nearly but bang on the dot every 
time. 
The leads must hold their points 
and flow smoothly throughout a long line — 
no crumbling or ‘clinkers’ mark you! — 
and if | erase a line it must go cleanly — 
there’s no ‘furrow’ left in my paper 
so you won't find ghost lines in prints 
made off my drawings. As a matter of 
fact you can tell from a print when it is 
my drawing —the print’s always first class "’. 


“What pencils do | use?” 


‘Venus drawing pencils of course, the ones 
with the crackle finish !— how else 
do you think | keep my high standard ?” 


3 a 
% 
@ 


7” DRAWING 
Y PENCILS 





& 


% VENUS Drawing Pencils are made in 17 accurate 
grades from 9H to 6B. 


THE VENUS PENCIL CO., LTD. LOWER CLAPTON ROAD, LONDON, E.5. 





THE ENGINEER April 25, 1958 


From the driver’s cab... 


The driver of a modern Diesel Locomotive has very definite views 
on what its performance should be. He expects it to provide easy 
contro! and a clear view, to be able to absorb sudden strains and 


still have plenty of power in reserve. 


That’s why a Fowler Diesel Locomotive earns his full approval; started 
at the touch of button, easy and simple to maintain, the Fowler 


Diesel Locomotive does its job with safety, efficiency and ease. 


SFOTTERa 


JOHN FOWLER & CO. (Leeds) LTD., LEEDS, 10 
Telephone: Leeds 30731 


Products of the Marshall Organisation 
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BIBBY COUPLINGS 





























THE WELLMAN BIBBY CO. LTD. 


PARNELL HOUSE, 25, WILTON ROAD, LONDON, S.W.1 


Teiegrams: COUPLINGS, SOWEST. LONDON. Telephone: ABBEY 1194 
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| Are these hands helping you? 





The certain remedy for any paint failure lies in the capable 
hands of the technical experts who form the nucleus of our 
research division. Pinchin Johnson research laboratories provide 
a unique service to industry, devoting their attention solely to 
the creation of the best type of finish for every purpose. The 
P.J. technical representative is your direct contact with this 
unique service. 


You can rely on 


PINCHIN JOHNSON 


for Paint and Service 
PINCHIN, JOHNSON & CO., 4 CARLTON GARDENS, S.W.1 


Telephone: TRAfalgar 5600 
BOOTLE BRIGHTON 
NEWCASTLE-ON-TYNE 


BRISTOL GLASGOW 
SOUTHAMPTON 


BIRMINGHAM 
MANCHESTER 


BELFAST 
LEEDS 











For FABRICATIONS in al: 
shapes and sizes consult: 


CRAUFURD FABRICATIONS LTD. 


DENMARK STREET, MAIDENHEAD, BERKS. Telephones: 2585 





Its alla 
fabrication | 


From beginning to end... 





PRE-HEATER HOOD 60 FEET 
LONG FOR USE IN THE LATEST 
ORE SINTERING PLANT AT A 
MODERN STEEL MILLS. 








COKE BUNKER FOR 
SINTERING PLANT 
13 FT. DIA. x 20 FT. 
HIGH IN 3” & } 
MILD STEEL PLATE 
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WET BELT GRINDING 


The popularity of this new rapid 
method of producing accurate surfaces 
s largely due to the introduction of 
F.A.C. electro-coated waterproot 

ives. Unlike dry band facing 


April 25, 1958 


WET or dry, whatever your methods of preparation or finishing you 


are not making the best use of labour and plant until you have tried 


E.A.C. “shaped-grain’ flexible abrasives. he extra cut and life 


obtainable from E.4.c. belts, discs and sheets is often surprising, 


This is no accident. It comes from designing abrasives to suit 


operation and machine as well as material; and from advanced 


manufacturing techniques. For example, a new {£100,000 coating 


plant recently built by £.A.c. incorporates such features as electro- 


static application of abrasive grains and automatic control of 


thickness, temperature and humidity. 


We will gladly send specifications, prices or samples of the 


most efficient abrasive for any operation in your industry. 


coated abrasives 


LIMITED 





effectiveness of which is limited by hea 
generated, the modern wet belt its 
capable of extremely rapid cool stock 
removal. It is suitable for flat and curved 
surfaces on all metals, plasti gla 


ceramics 





1 or porating ; 











MONOCABLE & BICABLE 
SYSTEMS CABLEWAYS 


Over Sixty Years’ Service to the 
mining Industry throughout the World 


Catalogue sent on request 


ROPEWAYS LTD 


62 LONDON WALL, LONDON, 


Telephone ; Nationa! 0124/5 ** Ropeways *" London 


E.C.2. 


Telegrams 











tHE HELVETIA ABRASIVES CO. LTD., 


trHOS. GOLDSWORTHY & SONS LTD., 


ENGLISH ABRASIVES CORPORATION LTD. 


Britannia Mill 


Hulme Hall Road, Manchester, 15 Tel: Blackfriar 
Britannia Mills, Hulme Hall Road, Manchest 


Thurmaston, Leicester 


LONDON ABRASIVES LTD., Marsh Lane, Tottenham, London, N.17 





54 drawers like this 


DRAWER SIZE 


11}” long, 5” wide, 3” high 
3 

OVERALL SIZE 

42” high, 36” wide, 12” deep 
a 


Each drawer perforated, 
and with one free divider, 
or plain-sided. 


Extra dividers 6d. each. 
54 cards free. 


STOVE ENAMELLED 
BRONZE GREEN 


£18 .0 


DELIVERED FREE U.K. 
Delivery from stock 


SEND FOR SAMPLE DRAWER 
WITHOUT OBLIGATION 


make up our 
popular all-steel 


‘54’ DRAWER UNIT 
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N. C. BROWN LTD., <reeN Lane STEELWoRKS 


HEYWOOD, LANCS. 


Tel : 69018 (3 lines) 
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| Holroyd 
Gears 
go round 
the world 
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We are represented for technical 
service and sales of Holroyd | 
Gears in the following countries: 


ARGENTINA HOLLAND SAN SALVADOR | 
AUSTRALIA ICELAND SOUTH AFRICA | 
BELGIUM INDIA SPAIN | 
CANADA ISRAEL SWEDEN 

CHILE ITALY SWITZERLAND 

COSTA RICA MEXICO TRINIDAD & TOBAGO 
DENMARK NEW ZEALAND URUGUAY | 
FINLAND NORWAY U.S.A. | 
GERMANY RHODESIA VENEZUELA 


























JOHN HOLROYD & CO. 




















Come and see us at the Mechanical Handling Exhibition 


at 90 years of gears Holroyd 


LTD., MILNROW, LANCASHIRE crc 188 
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ACC Stan a8 AEC / 


You will find it well worthwhile to study 
the David Brown Radicon Worm Reducers 
for yourself. Our catalogue No. E387-96 
contains fullest information on these 
“vo-anywhere, do-anything”’ reduction 
units, including ratings, mounting positions, efficiency, etc. 
Why not send for a copy today? Bear in mind, too, that 
advice from David Brown, the gear experts, 


is always readily available to you. 


R 40 alternative mounting positions 
ANDIIGOIN 64 ratios 5: 1 to 3600: 1 


WORM REDUCERS I% Highest Value at competitive prices 





THE 
DAVID BROWN CORPORATION (SALES) LIMITED 


LONDON GEAR DIVISION Stonebridge Park Works Nth Circular Road London NW10 Elgar 6824 























MORE AND MORE PLANT for fume and dust extraction, 
cooling, drying and other applications is being installed 
incorporating all types of ‘Tornado’ fan engineering equip- 
ment. The success with which such plants are operating 
throughout a wide range of industry results from the 
combination of our own extensive experience and the 
close collaboration of leading contracting and consulting 
engineers. 


DRYING 

85 ft. long rusk drying oven equipped by 
Keith Blackman. 

When faced with any industrial problem 
of movement or treatment of air or gases, 


specify ‘ Tornado’ equipment by 


KEITH BLACKMAN LTD 


MILL MEAD ROAD .-.LONDON .-NiI?7 


Branch Offices : Birmingham - Bristol - Glasgow - Leeds 
Leicester - Manchester - Newcost/e-upon-Tyne 








637 
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Consistent grinding of non-abrasives 
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, j Product 
| Inlet outlet 
Hopper pipe 
\ to 
\i—! cyclone 
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Fan chamber 








RAYMOND IMPAX PULVERISER 


See us at Stand 88, High-speed, swing-hammer pulveriser for coarse or medium grinding of non- 
Mechanical Handling Exhibition, = abrasive materials « System under partial vacuum ensures dustless operation ¢ 
Eart’s Court, Consistency of finished product guaranteed ¢ Easily adjustable fineness 

7-17th May. control ¢ Simple design, robust construction * Main shaft supported on ball 


bearings ¢ Manganese steel hammers ¢ All wearing parts easily accessible 
for renewal ¢ Please write for full details of the five available sizes. 






INTE TIONAL COMBUSTION PRODUCTS LIMITED 


LONDON OFFICE: NINETEEN WOBURN PLACE, W.C.1. TELEPHONE: TERMINUS 2833 


WORKS: DERBY Go 


Tea RM? 





THE ENGINEER April 25, 1958 


5 a oe ae Facinae 





A concrete slab supported by joists, 
stringers or ledgers and Safway 
frames. Loads can be applied dir- 
ectly to frame legs and since their 
strength has been pre-determined, 
calculation of frame spacing is 
easily carried out. 


CONCRETE SHORING WITH 


Facts on shoring with Safway... 


Simplicity of handling speeds erection time, cuts labour costs. t e P Vi lf g 


Stability and safety when erected give operatives greater confidence. 


Design of frames allow maximum floor clearance. SA FE WA Y 


Minute adjustment possible at base and top speeds joinery work. 


investigate the cost-cutting potential of the 
system... 


STERLING FOUNDRY SPECIALTIES LIMITED 


LONDON BEDFORD JARROW BRISTOL GLASGOW EDINBURGH 
iddesiegh House Sterling Works Sterling Factory 175 White Ladies Road, 28 —s Lane, 23 Rutland Square, 
Caxton Street. SW !. Bedford Jarrow, Co. Durham Bristol, 8 Glasgow, C.2. Edinburgh, |! 

Tel. : ABBey 3017 8 Tel. : Bedford $338 Tel.: Jarrow 89-7721/2/3 Tel.: Bristol 39112 Tel. : “City 6201/2. Tel. : Fountainbridge 
(2 lines) (3 lines 3254/5 


ts 


othe 


Typical forming conditions 
using Safway Frames and 
Ledgers. Adjustment can be 
provided at top and base of 
each frame. 
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THERE ARE MOR 
 ROTO-CLONES 
IN SERVICE’ 
THAN ANY OTHE 
WET-TYPE 
DUST COLLECTO 


% Both in Great Britain and the world 





Need we say more? 
AIR CONTROL 





INSTALLATIONS LIMITED 


RUISLIP - MIDDLESEX - RUISLIP 4066 


LONDON - BIRMINGHAM + MANCHESTER +: NEWCASTLE - GLASGOW 


Air Control Installations Ltd. are the sole marufacturing 
AAL licensees in Great Britain for products of the American Air 
Filter Co., Inc. 
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SPILTERS . OUST 


FANS 


AIR CONDITIONERS 


nv) 
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2) 
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FILTERS 


a 


‘AIR CONDITIONERS | 


* DUST COLLECTORS 


FILTERS 


NS 

















| 
BUTYL 


RUBBER 
CABLES 
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Butyl Rubber Cables have the following advantages over 


natural rubber cables for a wide range of installations: 


INCREASED 
Heat Resistance 
Water Resistance 
Life 


Current Ratings 





BRITISH INSULATED CALLENDER’S CABLES LIMITED 21 Bloomsbury Street, London, W.C.I 
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yARO-BROOMWADE' 


Pneumatic Tools 
FOR MAXIMUM PRODUCTION 


IDEAL FOR 
AIRCRAFT 
TELEVISION 

RADIO, ELECTRICAL 
AND OTHER 

LIGHT INDUSTRIES 


* LIGHT 

* POWERFUL 

* SPEEDY 

* RELIABLE Built by “ BROOMWADE” to the designs of 


the ARO Corporation, Bryan, Ohio, leaders in 


* LOW COST the U.S.A. in the development of light pneumatic 


tools for industry. 


Write for full details NOW. 


MECHANICAL HANDLING EXHIBITION 
Earls Court, 7th-17th May 


See our Exhibit 


STAND No. 342 


“BROOM WADE’’ 


AIR COMPRESSORS & PNEUMATIC TOOLS 


Your Best Investment 


BROOM & WADE LTD. - P.O. BOX NO.7 - HIGH WYCOMBE - ENGLAND 


Telephone : High Wycombe 1630 (10 lines). Telegrams : “ Broom,” High Wycombe, Telex 
543 SAS 


Drill with Lever-type Control. 
Weighs less than 14 Ib. 
Capacity 4 in.—tin. » 


Drill with Pistol 
Grip Control. 
Weighs less than 
14 1b. Capacity 
i; in.—} in. 


Screwdriver and 
Nut Runner. 
Reversible. 
Weighs only 14 
lb. Adjustable 
clutch can be 
pre-set for cor- 
rect torque. 
Silent in operation 

















—— 





HIGH 
PRESSURE 


HYDRAULIC 


STEEL 
COUPLINGS 


FOR 

STEEL TUBES 

}° OUTSIDE DIAMETER 
TO 1} NOMINAL BORE. 


New Brownall Sealing Ring 
Perfect pressure 

and mechanical seal 

Fully resistant to vibration 
stresses up to very high 
pressures 
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CENTRIFUGAL CASTINGS 
CUT YOUR 
COSTS 






Centri-spun castings can save you money by eliminating 
much of the machining necessary with forgings. 


And they are close-grained, free from 
impurities, porosity, and other defects. 
Their many applications include the 
production of bushes, bearings, nozzle- 


boxes and gear blanks. 


SHEEPBRIDGE Centrifugal Castings are available in all grades of heat 
and corrosion resisting steels, and in the Nimonic Range. 


Sheepbridge Alloy Castings Ltd ° Sutton-in-Ashfield + Notts. 
(One of the Sheepbridge Engineering Group) Telephone: Sutton-in-Ashfield 590 























DONALD BROWN (Bbrownail), LTD. 


ELLESMERE ST., OLOHAM RD., 
FAILSWORTH, MANCHESTER, 




















“ TRUSLOVE”’ 
PUMPS 


SOLE MANUFACTURERS 


* “WONDER” Rotary 


For all Purposes 


MILD STEEL, STAINLESS STEEL, 
COPPER, BRONZE, BRASS, ETC. 





SCREENS, LEVATOR, * “MATCHL ESS” D " 
Vero ante * “VICTORY” Simplex 
* “ TRUS ” Donkey 
* “BULLDOG” Deuble 
acting 


Overhaul and repairs of 
MUMFORD Pamps carried eat 


ST. BOTOLPH’S 
ENGINEERING WORKS 


LIMITED 
Magdalen Street, Colchester, England 
Telephone : COLCHESTER 2620 
Telegraphic Address: “PUMP, COLCHESTER” __) 
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Beater Crushers for bulky turnings of steel, 
iron, brass, aluminium, and all other metals 
and metal alloys have proved their high 
efficiency in blast furnace plants, steel works, 
automobile works, machine shops, aluminium 
and metal works as well as in scrap yards at 
home and abroad. 


Sole agents in the British Isles MOFFAT & BELL LTD., 170 Piccadilly, London, W.1. Tel.: Hyde Park 9551 
466, Royal Exchange, Manchester. Tel.: Deansgate 5131 
LINDEMANN MASCHINENFABRIK GMBH DUSSELDORF GERMANY 





LINDEMANN 














I’ SALON INTERNATIONAL DU MATERIEL DE 


TRAVAUX PUBLICS et de BATIMENT 
14-24 MAI 1958 


LE BOURGET- AEROPORT 





{ PARIS FRANCE ) 
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KENNAMETAL 
FORM TOOLS 


We have special capacity 
available for the production 
of intricate Form Tools in 
Carbon and H.S.S. 





af a\ki ng °o 


— if you have a “ raising 
operation” in your particular 
business, that could best be done 
with winches, talk it over with 
London Electric Firm — they are 
experts on the subject. 

Their standard range of self-sus- 
taining hand winches are efficient 
safe and foolproof and incorpor- 
ate a simple yet most ingenious 
L.E.F. winches have a dozen-and- 
one applications in every indus- 
try. One building firm alone has 
over 400 in use; another equip- 





Enquiries (Dept. K.) 





GEORGE H. ALEXANDER MACHINERY LTD. 


GUNS LANE- WEST BROMWICH-STAFFS. 


Phone : West Bromwich 193! (5 lines) "Grams : “Viking, West Bromwich” 


Ad OVERHEAD - TRAVELLERS «- ELECTRIC GOLIATH 
‘fo = ™ — >] 0 
























































ment manufacturer has purchased 
over 1500 in the last five years— 
and still orders more. 
London Electric Firm also make electric Tl : oa 
a ‘|. MARSHALL | 
ments. An example is equipment produced < || E \ < 
for a scientific research laboratory which was | P 8 | - 
made with such precision that loads could be raised or lowered ale || . << ING 9 
through fractional distances with controlled smoothness of be | T . || 
movement. ae H 
If you need advice on special winch gear or would like details 
of standard L.E.F, equipment send your enquiries direct to:— e) {| ie 
U | m 
LONDON ELEC 0 | > 
TRIC FIRM LTD. | DELLBURN WORKS MOTHERWELL:SCOTLAND 
ere Seer 0 ONE < URGGRads (Rae) 10 fe | 
LOCO STEAM: ELECTRIC GOLIATH - TRAVELLER 




















Advertising Managers requiring first-class print 


at reasonable prices should contact The Sales Manager, John Swain & Son Ltd. 


Designing, plate-making and printing are 


A vast experience in designing, plate- 
all carried out under one roof, providing 


making and printing is at your disposal. 


We specialise in monochrome and colour continuity throughout the production. 


inti >tte d offset- 
2 ing "% both let erpress an Leaflets - Folders - Booklets - Catalogues 
it ography. | 









—— TEAR HERE — 





Please complete the form and send it to— 





To: SALES MANAGER, JOHN SWAIN & SON LTD., 89-92 Shoe Lane, E.C.4 


Please send specimens of letterpress/offset-litho. 


The Sales Manager 








a¥3H ww3Rk 





JOHN SWAIN & SON LTD 


Designers and Colour Printers 








89-92 Shoe Lane, London, E.C.4 + Tel: CITy 3871 
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Welded or Riveted 
Boilers 


Marine Loco Type 
Scotch Marine 


Economic ) Double 
Wet Back \ and 
Economic | Treble 
Dry Back / Pass 


Vertical Cross Tube 

Fleming Patent 
Vertical 

Multitubular 

Waste Heat 


Dished and Flanged ends 
from Smallest to Largest 
Diameters 








Flanged Boiler Material 


Corrugated Furnaces 
(Machine Rolled) 


Hemispherical Furnaces 
Fabricated Structures 


Fusion Welded Pressure 
Vessels 

Fusion Welded Boiler 
Drums 

Fabricated Stainless 
Steel and Stainless 
Clad Vessels 

Aluminium Pressings 
and. Weldments 








THE 


ENGINEER 


. and in many other countries of the world are large 
items of * industrial equipment designed and built for the 
job by the Marshall & Anderson Organization of Motherwell, 
Scotland. Modern Fusion Welding Plant, including Stress 
Relieving Furnaces, Union Melt, and other Automatic 
Machines, meticulous metallurgical control at all stages of 
fabrication, and high standards of skill and craftsmanship, 
ensure that all products bearing the Broomside-Carfin Trade 
Mark are daily meeting the demands of modern industry — 


reliable, economic, efficient. 


RSHALL & ANDERSON 





qanoueme - Carey 






Propuct® 


MARSHALL & ANDERSON LIMITED 
MANSE ROAD, MOTHERWELL, LANARKSHIRE, SCOTLAND 
Telephone: Motherwell 2331 Telegrams: “Marine,” Motherwell 


London Office: 34 VICTORIA STREET, LONDON, S.W.1 


Telephone: Abbey 5904, Telegrams » Broomsyde, Sowest, London 


61 
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_ REINFORCED 
» CONCRETE 


Do any of these structures interest you ? 
Why not get in touch with Holst & Co. 
who specialise in Design and Construction. 


DESIGN & CONSTRUCTION BY 


HOLST 


Civil Engineering Contractors, Reinforced Concrete 


Head Office: 44 CLARENDON ROAD, WATFORD, HERTS. Telephone: GADebrook 448! 





BRANCHES: BIRMINGHAM - MANCHESTER - LEEDS - DURHAM - EDINBURGH - CARDIFF 

















Vessels made by Alfred Allen 
are well made embodying all 
that care, wide experience and 
skilled workmanship can 
contribute. 

Cyclones, Stacks, Vessels, 
— eng Heaters, Coolers, Shells, Tanks 


Fawley Refinery P 4 . . 
Reproduced by kind and Pipework. 


permission of Esso 
four Waede Ls ALFRED ALLEN 

& SON LIMITED 
Lower Gornal, Nr. Dudley 


STIL F.S. RATCLIFFE (ROCHDALE) LIMITED, 


E.C.2. Tel: MONarch 2978 f 
\ CRAWFORD SPRING WORKS, NORMAN ROAD, ROCHDALE 
’Phone: Rochdale 4692/3. ’Grams: Recoil, Rochdale, Cwsise 
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FORGED STEEL PIPE FITTINGS 


Screwed A.P.i., B.S.T.P.T. or 
socket weld. Materials: Carbon 
steel, chrome molybdenum or 
stainless steel. 










C.W.P. non-shock 
2000 Ibs series 
3000 Ibs series 
6000 Ibs series 


Integral seats or inserted 
stainless steel, chrome 
molybdenum or bronze. 


WALTER SLINGSBY 





& CO. LID 
RAILWAY WORKS, KEIGHLEY 
‘Phone: 3749 ‘Grams: “Malleable Keighley.” 





i FORGED STEEL UNIONS 


let Broughton Air Cylinders 
Lighten your Load. . . 










See our Exhibits 
on Stand 217, 
Mechanical Handling 
Exhibition 
















a 


on-return tee 
for fast ) 
return stroke 









Broughton Pneumatic Equipment offers unlimited smooth fast flexible power for all 
types of automatic movements, transfers on machines, fixtures and feeds. Broughton 
‘Bull’ Air Cylinders are ideal for all types of clamping operations, converting hand 
presses, foot presses and guillotines to power machines, eliminating fatigue and 
increasing production and usefulness of machines. These are only a few of the jobs 
where air cylinders can help to increase efficiency. 


Our Technical Staff is at your service to discuss any application you may require. 


Jj. BROUGHTON & SONS eEncrs) LTD. 


TELEPHONE : 
SECURITY WORKS, FACTORY CENTRE, BIRMINGHAM, 30 KINGS NORTON 3305/6/7 














wAKE Liguyr oF THA’) 


Heavy Duly 


Equip with KING DICK 


Precision-made under carefully controlled 
conditions, KING DICK Hand Tools set a 
superlative standard for Heavy Engineering 
work. 


Please send for fully illustrated catalogue 
which will give you complete details of our 
range of hand tools. 


BRITISH 








NGO ON 


KING DICK ) 
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HAND TOOLS 





KINGS ROAD 
BIRMINGHAM, I! 


ABINGDON WORKS 
TYSELEY 


"> 


HEAVY DUTY 

RING SPANNERS 
A formidable tool when used in con- 
junction with our special tubular 


- ae handles. 


OPEN ENDED 

PODGER SPANNERS 

in B.S., B.S.W., American, A/F and 
Unified Hex. Sizes. 

SLOGGING RING 

SPANNERS 

Available in B.S., Whitwortn, Ameri- 
can, A/F, and Unified Hex. Sizes to 
suit all requirements. 


FLAT 7}° SLOGGING 

RING SPANNER 

In B.S., B.S.W., American, A/F and 
Unified Hex. Sizes. 


PODGER ENDED SOLID 
BOX SPANNERS 

In B.S., B.S.W., American, A/F 
and Unified Hex. Sizes. 













eeeeeee See Ceres eres ees SESE ewK Te 
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RING PODGER SPANNERS 


A heavy-duty tool supplied in all 
sizes to meet your requirements. 


OPEN ENDED PODGER 


7 SPANNERS (Fiat 15°) 
& Forged in Chrome Vanadium Steel 
to withstand the hardest work. 





POWER 
OPERATED 
SOCKETS 
For assembly 
lines, heavy en- 
gineering and Hicycie Tools. In 
i, ", , 1°, 14° and 24° Square Drive. 
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es, begins with Newalls 


LL OVER THE COUNTRY our contracting staffs, working from 
8 major depots in the main centres, are at work. A power 
station on the North East Coast ...a cold store in Glasgow ... 
a chemical works in South Wales... an industrial boiler in- 
stallation in the Midlands . . . these are typical contracts. The 
men on the job are employing first rate materials—Newalls 
insulation specialities, which are manufactured to cover all 
temperature ranges from minus 300°F up to over 2,000°F. But 
they bring more than such materials to the job. Newalls make 
a point of studying the factors affecting the application of their 
materials, so that performance of the insulation has already been 
pre-determined before the contract has been started. This, 
coupled with a background of thousands of completed contracts 
using all types of insulation, adds up to an experience which 
supplements and transcends designs and specifications. 
Good thermal insulation is an investment—that’s why so 
many organisations, large and small, turn to Newalls for 
technical advice and consultation. 


Where there’s a problem of INSULATION 
there’s a job for 


>> 


ew als 


NEWALLS INSULATION CO, LTD. Head Office: WASHINGTON, CO. DURHAM 
A member of the TURNER & NEWALL ORGANISATION 

Offices and Depots at LONDON, GLASGOW, MANCHESTER, NEWCASTLE UPON TYNE 

BIRMINGHAM, BELFAST, BRISTOL & CARDIFF. Agents and Vendors in most markets abroad. 
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XK. 
question of 
corrosion 7? 





SPECIALISTS 


hawe the 
ahs 1wer 


Consult our Technical Advisory Service 
which covers the United Kingdom 


PLUS GAS CoO. LTD 


1/11 Hay Hill, London, W.1. 
Tel: HYDe Park 9566/9 Grams: Abfiuids, Piccy, London 











PATENT FLUID SEALS 


PATENT No. 734525 
U.S.A. PATENT No. 2,755,118 
CANADIAN PATENT No. 547268 


High pressure sealing over long periods is ensured by 
Hallprene Patent Fluid Seals. These seals overcome 
certain disadvantages of normal “ U” type packing 
rings. Handling damage and inward collapse of the 
sealing lips is prevented by a soft, pliable synthetic 
rubber filling. Under pressure, this filling forces out 
the walls, ensuring a perfect seal. 

Hallprene Patent Fluid seals are impervious to the 
action of hydraulic fluids. 
















OLDFIELD WORKS GAMPTOM MIDDLESEX - Tel: Molesey 2180 (8 Ines) 
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Flap Gate for Messrs. Brigham & 
Cowan Ltd.’s new dry dock at South 
Shields being floated into position 
prior to stepping. 


flap gate for a new dry dock 








Flap Gate being stepped into position. 
This gate was designed by us, built 
in our works, launched and towed to 
site, and stepped by our specialist 
staff. 


HEAD WRIGHTSON TEESDALE LTD 


TEESDALE IRON WORKS THORNABY-OWN-TEES 
LONDON JOHANNESBURG TORONTO SYDNEY CALCUTTA 
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WELDED STEEL PLATEWORK | 
In 4” to 4” thick Mild Steel { 4 ! "4 , 
PRESSURE VESSELS 











COMPLY WITH THE 
CLEAN AIR ACT 


NOW! 


save money save fuel 


HOPPERS 
CYCLONES 
BEDPLATES 















THAMES R° BARKING, ESSEX || crostHwarre Furnaces and 


SCRIVEN MACHINE TOOLS LTD. 
TELEPHONE: RIPpleway 3011-2 York Street Ironworks, Leeds 9 = Tel.: 324//-2 
32, Victoria Street, London, S.W.1 Tel: Abbey 2966 


D.S.LR. Fuel Research Station ee 


SMOKE ELIMINATORS | 7000" 














Avoid liability under the Act by installing 














outlet 
¥*& Dimensionally stable under pressure —b i j —> 
FOR DETAILS OF THE CHEAPEST AND SIMPLEST % Integral cleaning device 
METHOD OF ABOLISHING INDUSTRIAL SMOKE %& Low pressure drop 
¥%& Magnetic Separation 
Apply to Li : 
og haere aereemnngs FOR OIL AND FUEL 
LYNWARD ENGINEERING CO. LTD. FEED LINES, HYDRAULIC SYSTEMS 
OFFICE : Capacities: 1-100,000 g.p.h. 
180 BROMPTON ROAD, LONDON, S.W.3. Tel: KENsington 170! 
sated BRITISH QUADRUPLEX LTD. 
136/140 BRAMLEY ROAD, LONDON, W.10. Tel: LADbroke 0326 9-11 SHIRLAND MEWS, PADDINGTON, 
LONDON, W.9. Telephone: LAD 3070 f Sludge drain plug 





For the production and 
fabrication of stainless steel 


plant and equipment HK 


a 4) bk 





Part of our general production Polished Stainless Mixing Vessel Horizontal Storage Tank, mounted 
with M.S. Jacket. Hinged covers on M.S. fabricated cradles. 
fitted with quick acting clamps. 

Propellor type mixer operated 


J OF BATLEY 


A. J. RILEY & SON LTD VICTORIA WORKS, BATLEY, YORKSHIRE 
Telephone: Batley 657 (3 lines). Telegrams: Boilers, Batley 


of stainless tanks and vessels 





& 






CONSULT 


including tubes. screws, prope: 


Assortment of stainless components, 
and flenges. 
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QUALITY 
CON TZTROL 


of pressure 
qdie castings 





Maintaining the correct chemical analysis of 
die casting alloys, particularly with regard to 
impurity limits, is of paramount importance in the 
production of high quality die castings. 
Our Laboratory is equipped with one of the few 
direct reading spectrographs in use in this country. 
As a result the requirements of the B.S.I. 
Certification Scheme for zinc alloy die castings are 
far exceeded. Every melt is analysed and the 
holding furnace of every machine is checked for 
impurities at least once per shift, enabling any 
variance from specification to be quickly identified. 
With the utmost confidence, we can therefore 
claim to supply castings only of the highest quality. 
Quotations, without obligation, from drawings, 
specifications or samples. 





Ze @O@QOQOGOC 


PRESSURE DIE CASTINGS 
IN ZINC, ALUMINIUM AND SOFT ALLOYS 


SPARKLETS LIMITED 


DIE CASTING DIVISION 
TOTTENHAM, LONDON, N.17 
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Announcin 


TAYLOR 

JUMBO 

5 TON 
GRABBING 
SLEWING 
CRANE 

















come and see 1t at 


The Mechanical Handling Exhibition 
Earls Court May 7th—I7th 


on STAND 108 


zhere other new models will 
also be on view 


TAYLORS OF SALFORD 


mobile cranes to you! . . . from two to six tons 


Designers and manufacturers : 


F. TAYLOR & SONS (MANCHESTER) LTD. 
142 BOLTON ROAD, SALFORD 6 LANCS. 


Telephone; Pendleton 1341/2/3 Telegrams: Componeris, Manchester 
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A newad 





to the range of 
VOKES N.C. 


Exhaust Silencers 


Now come the N.C.4 and N.C.5 exhaust silencers with Features of the Vokes 
ees iden th wiehiies 4 dened cain N.C. and NIG :5 
Spark Arrestor to widen the recently introduced range 0 Silencers 
Vokes N.C. Silencers. Their high efficiency in this respect 

% Spark arrestor for 


makes them ideal for large stationary diesel engines, 

u greater safety 
commercial vehicles and marine engines operating in 
conditions where otherwise there would be a risk of fire. 
With Vokes N.C. Silencers you get no demand on engine : 

4 g & % No demand on engine 


%& Compact design 


power, low back pressure, and longer intervals between power 

system clean-outs. 

All-steel welded construction, drain cocks foreachchamber  * Reduced maintenance Z 

and inspection doors for easy access simplify maintenance. %& All-steel welded ra ! 
construction 


Please write for further details 


WOKES ; 





VOKES LIMITED - GUILDFORD - SURREY 


Telephone: Guildford 62861 (6 lines) 


Telegrams and Cables: Vokesacess, Guildford, Telex. Telex: 13-535 Vokesacess, Gfd. 


Vokes Australia Pty. Lid. Sydney. Represented throughout the World 


v 286 
. Vokes Canada) Lid. Toront: 
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OSCILLOGRAPH 


MINGOGRAPH 2 3 0) B 


A revolution in Oscillographs 





The Mingograph 230B permits direct 
recordings to be obtained of approximately 
ten times greater frequency range than has 
previously been possible. It is an outstanding 
advance in the field of scientific and 


industrial measuring instruments, 


= SIEREX LIMITED 


- 


Telephone No. 


‘é 241 Tottenham Court Road, London, W.1. 
Langham 2464 








HOWARD PUMPS are good pumps 
carefully designed and solidly 
constructed to precise specifications. 
Even more important than this, 

however, every Howard Pump has been 
designed to do some special job and to 
do it in the most efficient and economical 
manner. While our standard models 
cover a very wide range, we fully 
appreciate the need for unusual materials 
and designs, and are > yea happy to 
receive enquities bas 

special problems. 


HOWARD ‘M’ TYPE ALL STAINLESS STEEL 
POSITIVE ROTARY PUMP 

Handles delicate materials—even those with 
high V.I.—without agitation or contamination. 
Designed for easy stripping and cleaning. 
Seven sizes offering up to 15,000 g.p.h. 

for heads up to 200 ft. 


HOWARD CENTRIFUGAL PUMP 

Single stage, high pressure pump with circular 

—_ external heavy duty bearings. Two 
basic models—FOR CHEMICALS: a normal 

—— pump with closed impellor and 

flanged connections. For FOOD: internal 

arts machined all over and specially arranged 
or easy cleaning. Capacities range up to 

250 g.p.m. for heads up to 140 p.s.i. 


WHAT ARE YOUR SPECIAL NEEDS? HOWARD TRIPLEX PUMP 


A fixed-capacity pump designed to offer a 
smooth and pulseless flow against high 
pressures. Special liquid ends can be fitted if 


Must resist corrosion Could he steam-jacketed ? required. Three motor sizes (5, 10, and 20 h.p.) 


afford a maximum capacity ,000 g.p.h. 


for pressures up to 2,000 p.s.i. 


Robust construction Handle high V.|. material uuwanp cunpeimdneren veus° 


A see eased variable output plunger 
pump simple control device permits 


Economical running Simple maintenance & cleaning sdjustment from zero to maximum Curput while 





the pump is running or stationary. Eight sizes 

offering a maximum capacity of 2,000 g.p.h. 
pressures of up to 12,000 p.s.i. 

Can also be —* for remote automatic 


control if req 
Whatever they are we may be able to help ALL HOWARD PUMPS can be made in Stainless 
= or other corrosion-resisting materials 
such as bronze, 





» Lang 
5R, 6R or R and an other machinab 


For further information, please write to:— material. be jacketed for 
HOWARD PNEUMATIC ENGINEERING CO. LTD., heating or 


4 OW a ra FORT ROAD, EASTBOURNE. TEL: EASTBOURNE II79 Made under Moore & Charlton Patents No. a76059 & 
. MS AND C S: y N 500569 


TELEGRAMS AND CABLES: HOWMATIC, EASTBOURNE 








p—-—---------- 
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Manufacturers of... 
@ ee siass - sccrions 


COLLIERY ARCHES - PIT PROPS 


ROOFING BARS - LIGHT RAILS 
SLEEPERS and HAMMERLOCK STRUTS 


BASIC 
¢ PIG IRON isn 





GUEST KEEN 
COMPANY 






FERROUS 


° CASTINGS NON FERROUS 
GUEST KEEN IRON & STEEL CO. LTD. 





East Moors, Cardiff. 


Telephone: Cardiff 33151 Telegrams: ‘‘ Billets, Cardiff ’’ 








HIGHLY ACCURATE, 
NON-CONTACT 
THICKNESS GAUGING 


for any type 
of metal strip 





















The running-contact type of thickness gauge, with its 
4 ‘bounce’, ‘wear’ and ‘marking’ of materials, is un- 

doubtedly a thing of the past. Today, the Baldwin 

*‘Atomat’ Nucleonic Thickness Gauge provides 
highly accurate and immediate measurement of a 
wide range of metals without touching the material 
in any way. Users find that the information supplied 
by an ‘Atomat’ is extremely reliable regardless of 
rolling speed. From aluminium to brass, zinc to steel, 
Baldwin have wide experience of gauging problems 
in the metal-rolling industry and a Technical Ad- 
visory Service is freely available without charge or 
obligation. Why not write now for your copy of 
Brochure S-124 which gives complete, easy-to-read 
information on the versatile ‘Atomat’ Thickness 
Gauge ? 


rer rewe eet oree + 


ie 


- a 









Photo by courtesy of Richard, Thomas and Baldwins Ltd. 


BALDWIN. /\ 


The Baldwin *Atomat’ Thickness Gauge which utilises a radioactive Scien tific in struments 


isotope to determine accurately (+ 1%) the thickness of a wide range 
of metals during the rolling stage. 










ONE OF THE HARPER GROUP OF COMPANIES 


240 BALDWIN INSTRUMENT COMPANY LIMITED + DARTFORD - KENT « DARTFORD 2948 
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G. & J. WY@SLY Lip. 


WSL ELECTROFEEDERS 


THE 


ENGINEER 


are proud to announce 


that in 











of the four 


Nuclear Power Stations 


now under construction 
in the United Kingdom 


the entire boiler feeding installation will consist of 


This is only a part of the major feed pump work in hand 
for the electricity supply industry in this ‘country and 
overseas, for nuclear and conventional fuel stations. 


HUNTERSTON 

Twenty Weir Electrofeeders will be supplied to the 
order of Simon-Carves Ltd. for the high and low- 
pressure circuits in the. steam raising units at 
Hunterston. The main high-pressure units will 
discharge 447,600 Ib./hr. at 800 Ib./sq. in. and the 
auxiliary high-pressure units 57,250 Ib./hr. at 
772 |b./sq. in. The main low-pressure pumps will 
discharge 658,300 Ib./hr. at 323 Ib./sq. in. and the 


G. & J. WEIR LTD., 


auxiliary low-pressure pumps 85,000 Ib./hr. at 
264 Ib./sq. in. 
BERKELEY 


Six Weir Electrofeeders, each with an output of 


1,000,000 Ib./hr. at 500 Ib./sq. in., and two Weir 
Electrofeeders, each having an output of 66,000 
lb. hr. at 410 Ib./sq. in., have been ordered by 
John Thompson (Water Tube Boilers) Ltd., for the 
Berkeley nuclear power station. 


CATHCART, GLASGOW, 


71 
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UNIVERSAL’ 


the last word in fork truck progress 
by 


Coventry Climax now introduces a complete 
new series of fork lift trucks, new from the 
ground up—the ‘UNIVERSAL’ — inte- 
grating diesel — petrol, L.P.G. or electric 
power in one basic design utilising the same 
main component parts for drive ayle, 
steering axle, mast, etc., in 2,000, 3,000 and 
4,000 Ib. capacity models, with resulting 
benefits in truck value and operating 




























economy. 







PET ER @ E 





2,000 Ib., 3,000 Ib., 4,000 Ib. capacities 


DIESEL/PETROL/ELECTRIC 


& LPG 
power —in one basic design 


Presented on STAND 45—MECHANICAL HANDLING EXHIBITION, May 7-17. COVENTRY CLIMAX ENGINES LTD. (Dept. E), COVENTRY. 
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TRADE WITH CANADA 


At the end of last year, a Canadian Trade Mission, 
headed by the Hon. Gordon Churchill, Canada’s Minister 
of Trade and Commerce, spent a very busy month in 
this country. The fifty-seven industrialists who formed 
the Mission toured the United Kingdom, visiting factories, 
laboratories, power stations and educational establish- 
ments and holding numerous meetings with people 
thoroughly representative of all sections of British indus- 
try. The principal object of the Mission, it will be recalled, 
was the very commendable one of developing further the 
trade between the two countries. Canada believes that a 
** greater diversification ’’ of her external trade is desirable, 
and she believes also that the British economy should be 
strengthened by this country having a bigger share in 
the growing dollar markets. The members of the Mission 
returned to Canada greatly impressed by all that they 
had seen and heard here, and obviously convinced that 
trade with the United Kingdom could be considerably 
expanded. 

That conviction is reiterated in a report on its tour 
which the Canadian Trade Mission has issued this week. 
We are glad to know that, through the Dollar Exports 
Council and the Federation of British Industries, the 
report is to be widely circulated in this country. For it 
contains many practical recommendations which will 
guide British manufacturers in the efforts they are required 
to make in order to obtain a greater share of the Canadian 
market. The report stresses, for example, that the 
** Canadian market offers widespread and ever-increasing 
opportunities to those British industries which are pre- 
pared to cultivate it with diligence, intelligence and with 
an emphasis on long-term development rather than on 
short-term profit.” There is also some comment on the 
‘“‘lamentable lack (in Canada) of reference to British 
achievements in research and technical developments 
which only need to be known to be acclaimed,” and in 
this context, the report urges that “‘ some programme of 
co-ordinated British public relations should be insti- 
tuted.”” This suggestion was forcefully underlined at a 
press conference on Monday by the President- of the 
Board of Trade, Sir David Eccles, who clearly took the 
view that “we don’t blow our own trumpet enough.” 
Sir David’s opinion is shared by many, for time and again 
it has been revealed that this country is over-modest 
about its achievements and particularly about its technical 
and industrial achievements. Yesterday, a British delega- 
tion, organised by the Dollar Exports Council and headed 
by Sir William Rootes, the chairman of the Council, 
left for Canada. Its members will hold meetings with 
the Dollar Sterling Trade Council in the principal cities 
of Canada, with the Canadian Association of British 
Manufacturers and Agencies, and with Canadian indus- 
trialists and labour leaders. This delegation is to spend a 
month in Canada, during which time it will have the 
opportunity to promote the fuller development of Anglo- 
Canadian trade. One of its tasks is unquestionably that 


concerned with publicity and public relations, about 
which so much is said in the Canadian Mission’s report. 
The report speaks appreciatively of the “ excellent and 
authoritative British trade and technical publications ” 
and, in fact, exhorts Canadian engineers to consult them 
regularly! We, in company with our contemporaries, 
do not always find it easy to follow the advice of the 
President of the Board of Trade and engage in “ trumpet 
blowing.” But on this occasion we feel bound to say 
that there is no reluctance on the part of the British 
technical and trade press to do all within its power to 
assist, in their Canadian endeavours, the industries which 
it serves. We feel sure that the British trade delegation 
will keep this thought in mind as it progresses on a tour 
that is bound to produce some valuable results, 


RAILWAYS INTO ROADWAYS 


A rather surprising thing about the lengthy correspon- 
dence in our pages about Brigadier Lloyd’s proposals to 
convert the railways into roads is that it has been con- 
ducted as much upon an emotional as upon a rational 
level. In our leading article on January 31 we remarked 
that Brigadier Lloyd’s ideas would be repugnant to all 
railway enthusiasts. So it has, indeed, proved! Some 
of those enthusiasts have, however, tended less to attack 
Lloyd’s scheme than to attack road transport in general. 
But it is to fly in the face of facts to attempt to argue, now, 
that much more freight should go by rail and less by road. 
Presumably, those who consign goods know which form 
of transport suits them, whether it be because of cheapness, 
speed, convenience, or because of some other factor ! 
Nor, even though figures are not perhaps very reliable, 
can anyone who has driven along AS or Al by night or 
day have any doubts about the great amount of long- 
distance haulage by road. Maybe, despite the advent of 
motorways, the great railway modernisation plan will 
bring increased traffic to the railways. We certainly hope 
so. But it seems to us probable, if only on the basis of 
experience in America and elsewhere, that increased rail- 
way traffic will amount, in fact, to a smaller percentage 
share in a much enlarged amount of freight movement. 
Very few of our correspondents have addressed them- 
selves to the actual suggestion made by Brigadier Lloyd 
or considered it rationally and unemotionally on its 
merits. Repugnant though it may be to remove the steel 
rails and lay down road surfaces instead, the real point at 
issue is the question whether so converted the erstwhile 
railways could effectively perform more than the previous 
functions. Would transport be faster or slower ? Would 
passenger travel be more or less comfortable ? Would 
services be more or less reliable ? Would the cost of 
transport be raised or lowered ? The answers to these 
questions must rest upon technical and operational 
factors. If they all turned out to be favourable to con- 
version then, however emotionally repugnant it might be, it 
would be necessary for reasonable engineers to recommend 
to the nation that conversion should take place. For our 
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part we doubt whether the answers would be favourable 
to conversion. But how much of our doubt, we wonder, 
is based upon the emotion (which we share with railway 
enthusiasts) that it will be a very sad day, if it comes, 
when railways are no more ? What is needed is detailed 
study of, say, the traffic which could be carried on a 
modernised main line between London and Birmingham, 
as a railway and as converted into a road, taking into 
account the effects upon traffic flow of junctions, &c., and 
a similar study of a suburban route taking into account 
such factors as the need to “ store” vehicles in between 
rush hours and the disturbing effects upon traffic flow of 
the re-entry into traffic streams of stopping vehicles. 
Despite being taken to task by Mr. Gordon England for 
suggesting that it is for Brigadier Lloyd, as the innovator, 
to undertake the task of making such detailed surveys 
(or of his Railway Conversion League) we hold to that 
point. For what Brigadier Lloyd has so far done is to 
prove no more than that his hypothesis has no obvious 
defects sufficiently serious to put the idea out of court and 
to show it to have many prospectively attractive features— 
at least, to road enthusiasts !—which might be realised in 
practice—or might not! Until detailed consideration 
and study have been given to a “sample” the argu- 
ments for and against must remain in the unsatisfactory 
state of there being too few facts to bite upon ; and 
“ possession being nine parts of the law” effectively the 
railway enthusiasts must win. If Brigadier Lloyd (or his 
League) can show, by calculations acceptable to road 
engineers and relating to all parts of sample lengths of 
railways and to the kinds of traffic movement road 
engineers would regard as likely upon them, that these 
sample lengths, converted, satisfactorily support his claims, 
then not British Railways alone, but railways all over the 
world will be forced to “‘ sit up and take notice.” 


CO-OPERATION WITHOUT CO-ORDINATION 


Apart from the interchange of information on atomic 
weapons, which is still restricted by United States Law, 
the Fighting Services of Britain and the United States 
now act in the closest co-operation. But on questions of 
military policy and major strategy—questions which 
should be considered at chiefs-of-staff or even Govern- 
ment level, there seems much room for improvement. 
Security requirements are a case in point. No doubt 
acting on the assumption that there is security in strength 
and numbers, the United States defence chiefs release 
information on the development of aircraft, guided 
missiles and ballistic weapons much sooner than similar 
information is made public in this country. In general 
the American practice is to be commended. It stimulates 
public interest in a particular weapon and in the defence 
problems associated with it at a much earlier stage. 
None the less there are times when the need for closer 
co-ordination between the two countries in this respect 
is apparent even to the layman. Only a week or two ago 
Admiral Burke, chief of U.S. Naval Operations announced 
in a public speech that the U.S. Navy has developed an 
underwater detection system able to spot a potential 
underwater enemy 6000 yards away. It may well be that 
this was a deliberate understatement intended to deceive 
our potential enemies. For even in the early thirties it 
was well known that “ pings” or echoes could sometimes 
be received in an asdic installation up to a distance 
of 3000 to 4000 yards. Be that as it may, there have 
been great improvements in asdic since those days and 
the Admiralty has very rightly maintained the utmost 
secrecy on the success which has been achieved thereby. 
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There is even less evidence of co-ordination in regard 
to the scope and conduct of both limited and global war. 
The American Government accepts the probable need to 
use nuclear weapons in a localised war. But confronted 
with the unanimous opposition of the Socialist Party, 
the British Government has expressed no decided views 
on the subject. Again, a year ago it was doubtful 
of the role of the Royal Navy in global war. The 1957 
Defence White Paper clearly implied that thermo- 
nuclear weapons were likely to prove decisive in a very 
short time. This year’s White Paper on the other hand— 
no doubt because of the Navy estimates of over £400 
million—gave the Navy a definite role. It has now to 
make an effective contribution to the combined naval 
forces of the western alliance in defending the Atlantic 
lifeline. But if we examine naval requirements as put for- 
ward by Admiral Burke, Chief of U.S. Naval Operations, 
it is hardly possible to believe that the British and United 
States Governments and defence chiefs are speaking with 
one voice. In the current U.S. budget, £535 million of the 
£3823 million approved for the Navy has been allocated 
for the construction of ships. Admiral Burke is now 
urging the House Armed Services Committee to increase 
the amount to £857 million “ to build the minimum fleet 
required.” Why are all these new ships necessary ? 
Why has this huge sum of £3823 million been authorised 
for the Navy unless, in the view of the U.S. Govern- 
ment, the role of the Allied Navies is vitally important ? 

A substantial amount, it is true, is to be expended on 
the construction of super-carriers and rocket firing 
submarines to supplement the deterrent. Here again, 
however, there is divergence of view. As one of the great 
N.A.T.O. powers, it is right that Britain should contri- 
bute her share to the deterrent. But the British Govern- 
ment regards this as a job entirely for the Royal Air Force. 
There is no suggestion that the Royal Navy should 
supplement the deterrent at relatively minor cost—by 
converting our older ships to carry ballistic rockets. 
Its task is to contribute to the Allied Navies to an in- 
creasing extent in the anti-submarine role. Whatever the 
change of wording in the 1957 and 1958 Defence White 
Papers, a contribution of two carriers, two cruisers and 
a number of smaller craft hardly indicates that the British 
Government really believes that the Allied Navies have a 
vitally important job to do. The same may be said of 
limited wars. Existing ships of the U.S. Navy are being 
equipped with a whole family of new weapons to deal 
with “ minor challenges ”—anti-aircraft guided missiles, 
small non-nuclear air-to-surface guided bombs of the 
Bullpup type and improved aircraft rockets with folding 
fins such as the Zuni rocket. British Government spokes- 
men refer frequently to our “new streamlined Navy.” 
But it is a long time in coming. 


ELECTRIC SPACE HEATING 


Electric heating ‘““ when and where you want it” was 
the theme common to many of the papers discussed last 
week at the twenty-first annual conference of the British 
Electrical Development Association. Most of the 350 
delegates to this sales conference were drawn from the 
sales and commercial staffs of the Electricity Boards 
throughout Great Britain. The topics they discussed 
ranged from “electro-heat in industry” to “ selling 
electric floor warming ’’ ; other methods of space heating 
and developments in lighting were also debated. A 
layman eavesdropping on these proceedings might have 
been intrigued by the spectacle of so many of the con- 
vinced preaching to so many of the converted ; but, 
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especially if this was the first E.D.A. conference he was 
attending since the war, he would have been impressed 
by the zeal with which the delegates were studying the 
business of actively selling electricity. For it is a business 
which has only recently come to be regarded as legitimate, 
after having been neglected, if not suppressed, for nearly 
two decades. 

This neglect dates back to the last war when, because 
of the acute shortage of generating plant, it became 
expedient to discourage the use of electricity except in 
industry and essential services. In particular, the impo- 
sition of 60 per cent purchase tax on heating appliances 
consuming electricity or gas placed an artificial and 
unhealthy restriction on the choice of space heating 
media. We welcome the recent reduction in purchase 
tax on these appliances ; but it is a pity that the Chancellor 
of the Exchequer did not use the neater method of recti- 
fying the previous anomalies by making all heaters free 
of purchase tax. Two systems of space heating by 
electricity—one by buried cables for floor warming and 
the other by thermal storage block heaters—are of 
special interest. Both systems are comparatively new 
and, as yet, little used in this country, but their prospects 
for development are bright. They commend themselves, 
in particular, because any thermal storage device that 
consumes electricity is attractive to the supply industry 
as a means of off-peak loading, filling in the valleys in 
the load curve without affecting the maximum demand 
on the system. Any such method of heating by thermal 
storage should also appeal to industrial and commercial 
users, because, in a suitably designed building, without 
increasing the maximum demand charge, it enables heat 
to be provided more uniformly, particularly in the morn- 
ing, when it is most needed. Thermal storage heating 
could also be made attractive to the domestic consumer 
provided that a reduced night tariff could be offered. 
Some of the electricity boards might find it worthwhile 
actively to canvass a load of this kind. 


F.B.1. SCHOLARS 


Every year at about this time we receive an invitation 
from the Federation of British Industries which we accept 
with alacrity. It is to attend the reunion dinner of the 
F.B.I. overseas scholars. The fourth such reunion dinner 
was held last week. We were a little surprised to learn 
that it was only the fourth. For this scholarship scheme 
has proved so successful so quickly that it is quite difficult 
to believe that the first scholar to arrive in this country 
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came as lately as 1950. He has since been followed by 
over two hundred carefully selected young engineers from 
twenty-six countries in the Commonwealth and in Africa, 
Asia and Latin America. Amongst scholars at present 
in this country and who attended the dinner quite a high 
proportion came from the Middle East. 

The object of the F.B.I. Overseas Scholarships is to 
provide practical training in British engineering organisa- 
tions for graduate engineers from overseas. All the 
scholars are carefully chosen by local selection com- 
mittees. Three kinds of scholarships are available and 
special attention is paid to the desires of scholars to 
spend their time with particular engineering firms. For 
the scholars the advantages offered are those of gaining 
experience in their chosen profession, which they could 
hardly hope to gain in their own countries and thus better 
fitting them to play a leading part in development projects 
when they return to their homeland. Incidentally, 
all scholars have to undertake to return to and to practise 
their profession in their own countries. For the Federa- 
tion as much as for the scholars it is an advantage that 
they return home familiar with British engineering practice 
and methods and aware of British achievements. In the 
longer term British firms are likely to reap advantages 
thereby. Additionally, because in their work they mix 
with all kinds of people in Britain, most of them—to 
judge from what they say in conversation at the reunion 
dinner—go back to their countries with at least the 
friendliest of feelings for this country and some of them 
with real admiration for it. 

It is to be noted that all these scholars are graduates, 
They are thus to be treated as grown men and are so 
treated by the Federation, especially in the sense that the 
Federation each year holds a conference with the scholars 
at which criticism of the scholarship scheme itself or of 
details of it are invited and welcomed. It is an example 
of one of the effects of inflation that this year—we think 
for the first time in such strength—there was quite strong 
criticism of the monetary value of the scholarships. The 
cost to the F.B.1.—excluding the cost of actually providing 
the training which falls on individual firms—treaches for a 
“fully paid ” scholarship £1200, of which for two succes- 
sive years the student receives £476 a year free of income 
tax. Though duly grateful, the scholars are now tending 
to point out that living upon so small a sum gives them 
little opportunity to move about the country and to take 
part in activities other than those in the works ; that is, 
that shortage of cash prevents them wholly achieving 
one of the objects of the scheme, the observation of the 
British way of life. 





“ PROPOSED EXHIBITION IN 1861” 

“Since we referred to this subject some weeks since, it has been 
under the consideration of the council of the Society of Arts, who, 
bearing in mind the part which the society took in originating the Great 
Exhibition of 1851, have considered it to be their duty carefully to 
examine various suggestions for holding an exhibition in 1861 which 
have been submitted to them. As the result of these considerations, 
the council have, at a recent special meeting resolved :—* That the 
institution of decennial exhibitions in London, for the purpose of 
showing the progress made in industry and art during each period of 
ten years, would tend greatly to the encouragement of arts, manufac- 
tures, and commerce. That the first of these exhibitions ought not to 
be a repetition of the Exhibition of 1851, Which must be considered 
an exceptional event, but should be an exhibition of works selected 
for excellence, illustrating especially the progress of industry and 
art, and arranged according to classes and not countries, and that it 


The Engineer — 100 Bears Ago capri 23, 1858) 


should comprehend music, and also painting, which was excluded in 
1851. That foreigners should be invited to exhibit on the same con- 
ditions as British exhibitors.” 

“* We are glad to find that the opinions we ventured to put forward 
in connexion with this question have received the support of the 
council of the Society of Arts, as expressed in the above resolu- 
tions ; and we hope that in their hands the project may be carried 
out with that degree both of success and utility which we believe 
may be reasonably expected to arise from such an undertak- 
ing.... Nothing appears yet to have been done with regard to the 
arrangements for the proposed exhibition. One of the first things 
to be decided upon will be the place of exhibition, and with regard 
to this particular we will venture to pose the question, how far 
would the Crystal Palace at Sydenham be available for such a 
ei pe and how far would it be appropriate to have the exhibition 
held there ?”’ 
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INTERNATIONAL & UNIVERSAL 


—BRUSSELS 
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URING the last century, thirty World Exhibitions have been held, 
D beginning with the Great Exhibition in London in 1851. Thirty-four 
years later came Belgium’s turn with Exhibitions in Antwerp (1885, 1894 
and 1930), Liége (1905 and 1930), Ghent (1913) and Brussels (1888, 1897, 
1910 and 1935). The last fair to be held was the New York World Exhibition 
of 1939. After an interval of 19 years, the 31st International and Universal 
Exhibition opened in Brussels on April 17, and will remain open to visitors 
Sited on an area of 200 hectares— 
one-third the size of Brussels and 1} times that of Hyde Park—the Exhibition 


from all over the world until October 19. 


is an event which according to the 1928 Agreement cannot be repeated in 
Europe for at least six years. Our article describes the fair, in which Great 
Britain is taking a prominent part. The general theme is “A Balance Sheet 
for a More Human World,” and besides the Belgian and Foreign Sections, 
there is for the first time an International Section representing the important 
international bodies which have come so much to the fore in recent years. 
the chair-lift which provides 


The accompanying illustration shows 


passenger transport in the exhibition grounds, as described in this, article 


British ELECTRICAL AND ALLIED INDUSTRY 


HE largest group of exhibits in the British 

industry Pavilion is that devoted to the 
British electrical and allied industry. It 
occupies 5000 square feet, which is about 
one-twelfth of the exhibition area in the 
pavilion but, by building up about half the 
area to a height of over 20ft and so creating 
the equivalent of a substantial first-floor, 
the useful space available for the exhibit has 
been augmented to the equivalent of about 
6500 square feet. In the planning and 
organisation of the exhibit the British Elec- 
trical and Allied Manufacturers Association 
(BEAMA) has been joined by six other trade 
associations* and nearly 160 manufacturing 
firms, all of whom have actively collaborated 
in the project. 

This collective exhibit, inspired by the 
theme “* Power for Progress,”’ is designed to 
illustrate the activities of the British electrical 
and allied industries and emphasise their 
capacity to supply their products and services 
to all parts of the world. The concept of 
electricity in the service of mankind begins 
with the generation of power as depicted in 
three “ chambers of energy ” arranged along 
one side of the exhibition area. Each of 
these three chambers is a vertical cylindri- 
cal enclosure, about 20ft in diameter. 
In the first, which is devoted to thermal 
power, there are three special models arranged 
along the right-hand side, to represent a 
coal-fired boiler, an oil-fired boiler and a 
heat exchanger ; on the other side there is a 
large three-dimensional flow diagram to 
explain the orthodox process of generating 


* The British Radio Equipment Manufacturers’ Association, 
The Cable Makers’ Association, The Electric Light Fittings 
Association, The Radio Communication and Electromic Engineer- 
ing Associaticn, The Telecommunications Engineering and 
Manufacturing Association, and The Water-Tube Boilermakers’ 
Association. 


( Continued from page 572, April 18 ) 
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electricity by thermal means. In the passage- 
way connecting the first two chambers there 
are large models of a steam power industrial 
installation and of a turbo-alternator. 

The second chamber is concerned with 
nuclear power generation and here an 
ingenious combination of aural and visual 
effects draws the attention of visitors to 
Great Britain’s leading role in the peaceful 
uses of nuclear energy. Prominent among 
the exhibits are a model of a nuclear reactor 
and a large three-dimensional animated dis- 
play to illustrate a typical nuclear power 
station of the so-called Calder Hall type. 

The model (illustrated) depicts a reactor 
building at Hunterston, one of the first four 
commercially built nuclear power stations 
now under construction as part of Great 
Britain’s nuclear power programme. This 
model, to a scale of jin to Ift, stands nearly 
Sft high and is sectioned with the front of the 
building cut away to show the structure of 
the graphite-moderated, gas-cooled reactor 
core, and its support grids, pressure vessel, 
gas ducts, fuel-element charge-discharge 
machine, and the overhead reactor servicing 
machine, as well as the heat exchangers. 
In this model the fuel channels have been 
painted on the sectioned face of the reactor 
core, with fluorescent material which will 
be made to glow under ultra-violet radiation. 

Each of the four nuclear power stations 
now being built in Great Britain (at Berkeley, 
Bradwell, Hinkley Point and Hunterston, 
respectively) is the subject of an oil 
painting by Claude Buckle, displayed in the 
nuclear power chamber. 

The link between nuclear power and water 
power is shown by a diorama, 7ft by 4ft, 
showing a typical pumped storage system in 
which a hydro system is linked with a nuclear 
power station to permit the latter to run on 
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constant load, which is the most economical 
use of a nuclear power station. It shows how 
the output of both stations is used during the 
day to meet peak demands for power ; then, 
when the demand for electricity drops (for 
example, at night), the power generated by 
the nuclear station is diverted at a switching 
station to the hydro-electric station to pump 
water back to the reservoir above. 

In the passage linking the second and third 
‘““chambers of energy”’ visitors can see a 
sectioned working model of part of an impulse 
water turbine. These exhibits form a natural 
introduction to the third chamber which is 
devoted to water power as a prime mover 
in the generation of electricity. Here the 
main exhibit is a propeller runner, 20ft in 
diameter, for a 125,000 h.p. water turbine, 
driving a 95-SMVA generator in the Priest 
Rapids hydro-electric scheme in the western 
part of the U.S.A. Nearby is an animated 
sectional model of one of the hydro-electric 
sets for Priest Rapids (illustrated). 

Transmission and Distribution —Passing on 
from power generation the visitor is shown 
some of the equipment used to control, 
transmit and distribute electricity to the 
consumer. Dominating these exhibits is a 
single-phase unit of a 275kV oil-filled circuit 
breaker in a lenticular tank as illustrated on 
Plate 2 (between pages 568 and 569 ante) ; the 
other main class of high-voltage switchgear 
is represented by a model of an air-blast 
circuit breaker installation. 

Remote control and indication of large 
power switching networks by light-current 
techniques is exemplified by a scale model of 
one of the seven area grid control centres of 
the Central Electricity Generating Board. It 
may be recalled, in passing, that the seven 
area control centres are co-ordinated by the 
national control centre which thereby deter- 
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Model of one of Britain’s seven area grid control centres. Control room, with two switching desks 
facing the mimic diagram. The loading desk is in the right fi 


mines the operation of the 24,000MW British 
grid system, with its 275kV and 132kV trans- 
mission systems, 350 switching stations and 
260 generating stations. 

This model of the area grid control centre 
is 4ft 6in square and about 3ft high, and 
shows in detail the control room itself and, 
below it, the apparatus and battery rooms. 
Above we reproduce a view of the model 
showing the control room with the two 
switching desks immediately in front of the 





Sectional model of reactor building, typifying one of the first four com- 
mercially built nuclear power stations under construction in Great Britain 


switching diagram, the loading desk in the 
right foreground, and the “* clerk ’’ desk and 
instrument cabinet on the extreme left ; the 
controller’s desk is seen, unoccupied, in the 
centre. Some of the apparatus below the 
control room floor is illustrated overleaf ; 
part of the battery room is on the extreme 
left ; in the centre are the test desk and the 
test and operating racks ; and the work bench 
is on the extreme right. 

This model is one of two exhibits sponsored 
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by the Telecommunication Engineering and 
Manufacturing Association (T.E.M.A.) in 
the electrical and allied industries section of 
the pavilion. The other T.E.M.A. exhibit in 
the same section is an illustrative panel relat- 
ing to the communication network between 
Lisbon and Oporto, which includes telephone, 
telegraph, television and broadcast services and 
is typical of the world-wide activities of the 
British telecommunications industry. This 
particular contract, the British share of which 
exceeds £1,600,000, was recently placed by 
the Portuguese Posts and Telegraph Adminis- 
tration for the provision of a comprehensive 
telecommunications network between Lisbon 
and Oporto and other locations in Portugal. 
The scheme embraces the supply and installa- 
tion of equipment to provide telephone, 
telegraph and broadcast circuits and the 
necessary cable system. Two cables are 
being provided over a route of some 400km. 
They consist of a six-tube coaxial cable of 
recent design, with parallel cable over short- 
distance audio and carrier-frequency circuits. 
The backbone of the network will be a multi- 
channel carrier telephone system with a 
capacity of 960 two-way high-grade telephone 
circuits over two tubes of the six-tube coaxial 
cable. The main stations will be sited at 
Lisbon and Oporto and, with suitably spaced 
repeater and terminal equipment, the system 
will directly serve important towns on the 
route, including Torres Novas and Coimbra. 

Local circuits will be served by the auxiliary 
cable which will be installed at the same time 
as the main cable. For spur-line working 
full use will be made of twelve-channel, open- 
wire carrier telephone systems and twelve- 
channel, two-wire carrier-on-cable telephone 
systems operating over lines to be provided 
by the CTT (the Portuguese telecommunica- 
tions administration). 

Besides the carrier telephone circuits, equip- 
ment will be provided for teleprinter service 
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Model of one of Britain’s seven area grid control centres. Part of the battery and apparatus rooms, 
which are below the control room floor, can be seen here 


between various points in the network. Over 
cable circuits the maker’s amplitude-modu- 
lated V.F. telegraph systems will be used, 
while frequency-modulated systems will be 
used on open-wire lines. High-quality pro- 
gramme channels between the main broad- 
casting studios in Lisbon, Oporto and 
Coimbra, other programme sources and 
various regional transmitters will be provided 
by broadcast channelling equipment and 
repeaters. In the interests of reliability power 
plant will be equipped with a “ No-break ”’ 
device to ensure that, in the event of a break- 
down in the local mains supply, an instant- 
aneous-starting prime mover takes over the 
load and safeguards against any interruption 
or stoppage of the telecommunication 
facilities. 

Under the present contract a total of 
some 744 circuits will terminate at Lisbon, 
684 of which will be two-way carrier telephone 
channels. Direct carrier telephone channels 
between Lisbon and Oporto will number 204, 
and a total of 522 circuits will terminate at 
Oporto. Three stages of manufacture and 
installation will be involved, covering a period 
of about two years. Long-term planning by 
the CTT administration visualises that satura- 
tion point of the scheme will be reached by 
1963, and further extensions of the network 
to achieve a considerable increase in circuits 
are envisaged by 1973. 

In addition to its contribution to the 
collective exhibit of the British electrical and 
allied industries, T.E.M.A. is providing, 
free, a 100-line private automatic branch 
exchange for the use of the British sector of the 
Fair. This exchange is linked directly with 
the Belgian Posts and Telegraphs network 
by a two-position manual board situated 
in the inquiry section of the British Industrial 
Pavilion. The exchange will provide fully 
automatic service to all subscribers in the 
British sector. The telephone instruments 
provided are the latest export models of the 
telecommunications industry and indicate 
the modern trend of design, both in colour 
variation and technical efficiency. 

Radar and Electronics.—Great Britain 
pioneered the development of radar and her 
present prominent position in radar and 
electronics is emphasised symbolically by 
a “valve tower,” 18ft high. This tower is 
made up of over 1000 different British-made 


thermionic valves, which are used inter- 
nationally in industry, telecommunications, 
and scientific research as well as in medicine 
and the home. 
the activities of the electronics industry is to 
be seen in a working exhibit of a marine 
radar scanner, which is linked to a visual 
display and simulates actual working con- 
ditions afloat. 

Industrial Uses of Electricity —Limitations 
of space preclude any demonstrations of full- 
scale electrical processes in industry. An 
animated three-dimensional exhibit has, 
therefore, been contrived to illustrate, in 
miniature, the great diversity of the industrial 
applications of electricity in industry ; this 
particular example of visual representation 
focuses attention on the extent to which all 
basic industries rely upon electricity for 
improving productivity and efficiency. Many 
industrial electrical processes, including fur- 
naces, welding and high-frequency induction 
applied to melting and heat-treatment, are 
illustrated by means of photographs. 

Part of the exhibition area is devoted to 
the use of electricity in transport by road, 
rail, sea and air. Electric traction is repre- 
sented by full-scale and model exhibits. In 
the first category there is an overhead signal 
gantry equipped with sets of signal lights 
which operate in correct sequence. The world- 
wide markets for British rail traction equip- 
ment is well emphasised by a display of a 
large number of models of electric and diesel- 
electric locomotives in the liveries of several 
overseas railways. [Electricity in sea trans- 
port is typified by a 9ft long model of the 
new P. and O. liner which is at present being 
built at Belfast and will be equipped with 
electrical propulsion machinery. Accompany- 
ing this model there are several telephones 
whereby visitors can obtain information 
about the ship in three languages. A 9ft 
model of a Bristol “‘ Britannia,” specially 
designed to illustrate the uses of electricity 
in a modern passenger aircraft, is also on 
show. 

Domestic Appliances and Radio.—Domestic 
electrical appliances and radio and television 
receivers will be exhibited in a separate 
section consisting of a well-furnished show- 
room on the upper floor of the first and 
second “‘ chambers of energy.”” More than 
100 items of equipment are being displayed 
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by the twenty-eight firms participating in this 
section of the exhibition. There is an 
information desk staffed to handle inquiries 
and to distribute copies of the book Electricity 
in the Home. 

Industrial Development Overseas. — 
Throughout the electrical industry’s exhibit 
there is special emphasis on the contribution 
that the industry has made towards overseas 
development. One such scheme, the Lisbon- 
Oporto telecommunications, has already 
been referred to. Others include the Owen 
Falls scheme in Africa and the Vancouver 
submarine power link between the island and 
the mainland of Canada. A display concerned 
with British transformers in transit to the 
Tennessee Valley Authority and another 
dealing with skip winding installations are 
of interest. 

The transformer, one of two ordered by 
the Tennessee Valley Authority for a new 
power station at Gallatin, has a capacity of 
345MVA and is the largest of its kind in the 
world. It is shown on what is believed to be 
the world’s largest transport vehicle, the 
design of which is such that the local loading 
on the road is less than that of a 10-ton lorry. 
The transformer weighs 160 tons as dis- 
mantled for transport and will be directly 
connected to the steam turbo-aliernator 
generator at 20kV, where it will step up the 
power to 161kV for feeding into the T.V.A. 
network. Incorporated in the transformer is 
the manufacturer’s interleaved winding, cap- 
able of giving the high impulse strength 
required to deal with electromagnetic forces 
which can occur in the event of overhead line 
flash-overs and other short circuits beyond 
the transformer. The transformer will have 
its cooling system mounted directly on the 
tank side in the form of radiators, each of 
which incorporates multiple propeller fans 
and circulating pumps. The efficiency of the 
transformer will be above 99-5 per cent. 
The transformer is shipped under a positive 
pressure of nitrogen to maintain the con- 
dition of the insulation to delivery on site. 

Some idea of the scale of these operations 
overseas can be gained from a large three- 
dimensional map of the world indicating 
the places to which the British electrical and 
allied industries have exported goods to the 
value of £1000 million in the last four years. 

We propose to deal, in a subsequent issue, 
with some of the exhibits shown by indivi- 
dual manufacturers of electrical plant. 


BELGIAN SECTION 


In the introductory article, which we 
published in last week’s issue, we referred 
to some of the principal aspects of the 
Belgian sections, such as the Grands Palais, 
the Atomium, and the Civil Engineering 
*“* Arrow.” Here we deal with some of the 
pavilions devoted to individual aspects of the 
country’s technology, science, agriculture 
and forestry, and education and the cultural 
domain. 


ELECTRICITY 


The achievements of producers and distri- 
butors of electricity in Belgium and the 
participation of Belgian manufacturers of 
electrical plant and equipment are presented 
in a large pavilion covering an area of about 
1071 square yards facing on to the Avenue 
de Belgique in the immediate neighbourhood 
of the “Grands Palais” (Centenaire). 
Architecturally, the pavilion consists of a 
main hall, the deliberately sober lines of 
which are only broken in two places. The 
exterior facing is of sheet aluminium; the 
main building is completely devoid of 
windows—with the exception of the large 
stained-glass window in the restaurant—in 
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order to take full advantage of the interior 
lighting. After passing through the entrance 
hall, which shows the place of Belgium among 
the international organisations relating to 
electricity, the visitor is able to examine first 
of all that part of the pavilion assigned to 
production, transport co-ordination and 
distribution of electric power. 

This first part of the pavilion is of a 
technical character, and shows “ the electrical 
industry at the service of the community.” 
Particular care has been taken to see that 
the achievements displayed are presented in 
as attractive a manner as possible and of 
interest to the general public. 

Passing on to the second part of the 
pavilion, given over to all the useful 
applications of electricity, visitors see an 
important exhibit, the “electric house.” 
Here one can study the full range of possibili- 
ties offered by electricity in the home and its 
most modern applications. Another part of 
the pavilion is devoted to typical applications 
of electricity in industry and in the crafts. 

In each section, parallel to the achievements 
displayed by the producers and distributors 
of electric power, the Belgian manufacturers 
of electrical appliances show the latest 
progress made in this field by the national 
industry. 

The pavilion also includes a large restaurant 
with a terrace looking out on to the “* Grands 
Palais.” The kitchen of the restaurant is 
electrically equipped and is on view to the 
public, being separated from the hall by a 
glass partition only. 


GAS 


The Gas Pavilion shows the importance 
of this product in the social and economic life 
of the country, as well as pointing out the 
part it plays as a modern source of power. 
It stresses the fact that the gas industry is 
rapidly developing and is resorting to new 
techniques and new solutions in order to 
modernise its production, transport and 
distribution installations. New outlets have 
been found for the use of gas—which has had 
a direct influence upon the life of the people 
and has improved working conditions. 

The different methods of gas manufacture 
are shown by plans and working models. 
Coke furnaces, removal of methane gas, 
auto-thermic conversion of waste gases during 
purification, gasification of fuels by a 
catalytic process are presented, illustrating 
the evolution of the industry and the ease of 
production now achieved. A model of a 
typical modern gas manufacturing plant 
completes this display, which includes the 
utilization of the important by-products. 

A map of the gas distribution system in 
Western Europe enables visitors to see the 
inter-connections that have been made to 
ensure supplies between countries and to 
make up for any deficiency in one or another 
country. 

A control room shows the various means 
by which gas is distributed according to the 
demand and how all the other determining 
factors are controlled and regulated. 

A compresser and a high-output meter with 
transparent sides—two elements in the gas 
distributing system—are on view and the 
underground storage of gas is demonstrated. 

Various kinds of gas mains and pipes in 
different materials and the types of meters 
employed acquaint visitors with the way gas 
‘is supplied to the home and factory and the 
many problems that have to be solved. 

Some homes entirely equipped with gas 
show the improvements brought about by 
well-chosen modern gas appliances and by 
the judicious arrangement and planning of 
rooms, particularly of kitchens. 
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The domestic use of gas for cooking, hot 
water supply, heating and laundry work has 
been arranged to show the various advantages 
of the different types of apparatus and the 
improvements they bring in comfort and 
working conditions. The great number of 
automatic devices incorporated and the high 
degree of safety is particularly stressed. 

In the pavilion for the commercial and 
industrial use of gas, apparatus and machinery 
is demonstrated in action. A variety of 
ovens, furnaces and special apparatus and 
equipment are shown and also the manner in 
which they improve production and working 
conditions. 

A large kitchen is also on view; glass 
walls divide it from a restaurant where 
the meals served are entirely prepared 
by the latest gas equipment and gadgets with 
which this kitchen is provided. 


WATER AND AIR 


The natural cycle of water, from the clouds 
to the sea and back to the clouds, is the 
theme of this 1666 square yard pavilion 
which also presents the various treatments to 
which water is subjected before or after use. 

Visitors are first of all offered the scientific 
facts about the meteorological characteristics 
of the Belgian climate and various organisa- 
tions show the processes and equipment 
involved in the preparation of rainfall maps. 

Another display demonstrates how the 
Belgian water supply is obtained and dis- 
tributed, how water is collected, treated and 
carried to the consumer. The special treat- 
ment of water used in industry, particularly 
that for boilers, is also shown. Industrial 
waste water must be specially treated 
before it is fit to be discharged into the rivers 
which will carry it away, and the treatment 
varies according to the degree of pollution. 
Space is also devoted to Belgian research 
centres and laboratories which deal particu- 
larly with water. 

The sections relating to “ Air” show the 
equipment and methods used for the elimin- 
ation of gas and smoke which, when 
discharged into the atmosphere, pollute the 
air of our cities. The group is divided into 
four sub-sections, which cover all producers 
of material and equipment for water supply: 
manufacturers of water mains and pipes in 
cast iron, steel, asbestos-cement or plastic 
material, not forgetting manufacturers of 
water meters, and iron and brass founders. 


PosTAL SERVICES AND TELECOMMUNICATIONS 


In the pavilion of the Belgian section 
devoted to Postal and Telecommunications 
Services, exhibits are divided into a number 
of main sections. In the first the postal 
services demonstrate the system of distribut- 
ing mail, as well as the technical means used 
for the rapid sorting and despatch of letters 
and parcels. A short history of the postal 
service from the days of the mail coach to the 
helicopter is displayed, and part of the space 
is devoted to an exhibition of postage stamps. 

Next comes telegraphy, the telephone, and 
the transmission of pictures, followed by 
the applications of wireless. Exhibits here 
cover the whole range of radio-telegraphy, 
radio-television and radio-telephony. 

The fourth group concerns the domestic 
applications of wireless transmission, radio 
receivers for domestic use, and wireless trans- 
mitters for amateurs. 

Finally, there is on view apparatus for 
telemetering, and equipment for radio- 
goniometry, radio-meteorology and radar. 
The pavilion has a useful floor area of 
4284 square yards. The main architectural 
detail is a dome 164ft in diameter and 29ft 
high. This dome, which houses the tele- 
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communication section, is a tent structure 
with a single’ central mast as support. The 
roof is rather like a reversed umbrella, com- 
prising a framework in the form of a star 
of twelve tubular supports suspended from 
the mast by struts, thus leaving the display 
area completely free. In this way the 
building seeks to express the unlimited 
development of telecommunication. 

The suspended roofing rests upon cables 
stretched between the structural framework; 
its 12m diameter central part is prefabri- 
cated from sheets of semi-transparent material. 
The front of the dome, built entirely of glass, 
simply rests against the roof, with allowance 
made for reciprocal expansion. At the back 
of the dome is a gallery housing Group 4 
(radio and television); this gallery is in 
the form of a ring which is much lower than 
the dome. On leaving the dome the postal 
services exhibition is to the right. Its 
building is more classical and consists of an 
extremely light tubular metal framework with 
widely spaced columns supporting a metal 
floor with a flat ceiling. The whole is 
surrounded partly by walls and partly by 
glass panels let into the ceiling. In the 
postal services section there are several floors, 
one for the main display, another, lower floor, 
reserved for the exhibition of certain more 
bulky exhibits, such as the model post office, 
the automatic postal order machine and the 
postage stamp printing press. An upper 
gallery is devoted to philately. There is also 
a demonstration room for colour television. 

The mast of the. Telecommunications 
Pavilion has two separate functions: it must 
support the aerials and equipment of the 
electrical relay apparatus contained in the 
20ft diameter sphere at the top; and from it 
is suspended the roof covering the large dome 
which has an area of 2380 square yards. 

The mast itself encloses the cable for the 
lift which goes up to the sphere, the cables 
for earthing the apparatus in the sphere, 
cables for earthing the lightning conductor, 
and rainwater drainpipes. 

One hundred and eighty-three feet high, 
the mast weighs some 39 tons and is made of 
a metal tube, with a bore of twenty inches, 
maintained in the vertical position by four 
metal plates welded on at right angles. 

Stability is ensured by twelve struts 
anchored to the circular rim of the dome. 
Each strut is divided into two parts which are 
fastened to the rim at two separate points. 
This arrangement gives sufficient horizontal 
stability and prevents any tendency to rotate. 
The synthetic resin used for the sphere and 
the centre of the roof had to be resistant to 
the weather, completely translucent, and 
be easily moulded in the required shapes. 
It was decided to use “ Perspex” (methyl 
polymethacrylate). The sphere is made of 
44 “Perspex” panels, each nearly #in thick, 
which were placed into a hot mould and 
pressed at a temperature of 155 deg. Cent. 
They are assembled by means of nylon 
screws and nuts. It is claimed that this is 
the first time that elements of this size have 
been used in building. 

The centre of the sphere is 136ft above 
the ground. A special system has been 
evolved to illuminate it at night by light 
diffused inside the plastic. 


THE METAL INDUSTRIES 


Man’s struggle against matter is the subject 
of an impressive display in the pavilions 
standing around the Atomium which are 
those of the Metal and Metallurgical 
Industries. 

Naturally, a subject as vast as metallurgy 
is also being dealt with in the many 
other collective exhibits, but the basic 





industries are assembled here in a number of 
pavilions covering an area of 6783 square 
yards out of a total display area of 10,115 
square yards. 

The buildings are notable for their 
original style of construction. Over 300 
tons of steel framework are employed in these 
buildings, not only for construction but also 
as part of the decoration. Roofing and walls 
to a large extent are built of transparent 
material. 

This section presents the three main 
divisions of the metal industry: the metallurgy 


of iron; the non-ferrous metals industry; and 
theme 


metal manufactures. Its general 
may be described as: ‘* Collaboration, 
a factor of productivity.” Upon cross- 


ing the threshold of the reception hall, 
the visitor receives a quantity of literature 
which serves as a complete guide to his visit. 
This begins with the metallurgy of iron and 
the importance of this industry is shown in 
relation to the world market. He then 
comes to the transformation industries, and 
the iron and steel foundries where he is able 
to see the evolution which has taken place 
in an activity which goes back more than 
2000 years. 

Passing on to the next section, he sees the 
manufacture of metal tubes and steel cables, 
and wire-drawing, while forging and stamping 
have a spectacular display of their own. 

Next comes the machine tool section, 
comprising machinery, machine-tools and 
equipment for various industries, including 
diamond tools. Problems of handling, lifting 
and weighing have not been overlooked. A 
clear, historic survey of the evolution of 
the steam engine is the next item shown, 
together with the development of the gas and 
diesel engine. Here also is a power generat- 
ing group which would be able, in an 
emergency, to supply electric power to the 
Atomium. 

The manufacturers of pneumatic machines 
and compressors demonstrate how far their 
manufactures have assisted in the technical 
advance of labour. Pump and hydraulic 
machinery, industrial cocks and valves and 
domestic tap manufacturers also show their 
technical progress. The next display shows 
complicated equipment and installations 
required by the petroleum industry. 

Next come the industrial tools, including 
diamond tools and machine parts. Hand 
tools, gears, transmissions and so on lead to 
the section of precision mechanics. There 
also is a display of moulds and moulded 
materials for industrial or everyday use. 

After a section devoted to the protection 
of metal against corrosion, the visitor enters 
the metal furniture section where methods 
of manufacture and aspects of design are 
shown. Here also is a large display of office 
machinery, including calculating machines 
of all kinds, and punched card machines. 
After examining the metal shelving and metal 
fittings section the visitor arrives in the non- 
ferrous metals section where everything 
connected with zinc, lead, nickel, copper 
and precious metals is presented. 

In a separate but neighbouring pavilion, 
aluminium and its importance in modern life 
is being shown. As regards the buildings, 
their chief characteristic is the exposed metal 
framework. Conceived as one unit to contain 
the various branches of the metal industry, 
they surround a garden which itself is used 
as an exhibition area. 

Owing to the difference in level between 
opposite ends of the building, the architect 
planned a gradual ascent which leads to 
different floor levels without giving the 
impression of a storeyed building. 
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BUILDINGS AND DWELLINGS 


In this section a comprehensive attempt is 
made to show a synopsis of housing in 
Belgium. The terrain is in the shape of an 
oblong trapezium and is situated at the 
corner of Avenue President Masaryk and 
Avenue de Bouchout. Access to each of 
the three main parts of the building is by 
way of two wide esplanades on various 
levels forming terraces provided with lawns 
and flower beds. The upper esplanade com- 
municates with the neighbouring pavilion of 
Civil Engineering by means of a broad flight 
of steps. 

Of these three main sections, the first, 
although the largest, retains an air of light- 
ness due to the materials employed—glass 
and steel. In contrast to this first building the 
second almost at right angles to the first with its 
patio opening on to the Avenue de Belgique, 
has an architecture of solid masses, displaying 
a prefabricated framework in prestressed 
concrete filled in with other prefabricated 
elements. These two buildings with dif- 
ferent floor levels are linked by a series 
of approach-ramps where iron and glass 
compete to give lightness and transparency. 
The aim of this pavilion is to present 
the theme of housing from the human point 
of view. 

The ensemble is completed by a third 
building, the restaurant. The main entrance 
is situated in the Avenue de Bouchout; the 
second is at the back of the patio in Avenue 
de Belgique where, to conform with the 
general architectural scheme, it must harmon- 
ise with the adjoining pavilions of the Timber 
Industry and Graphic Arts. 


Woop 


Many structures of the Universal Exhibition 
are remarkable for the imaginative uses of 
wood, and the pavilion of the Belgian Section 
concerned with timber naturally and almost 
of necessity is built almost entirely of this 
material. Designed by the architect, Mon- 
sieur W. de T’Serclaes, it is intended to show 
the possibilities created by progress in the 
field of timber construction. The form 
of the pavilion is based on simple geometrical 
shapes, mostly in timber. It houses a 
certain number of stands and also accom- 
modates administration and reception rooms 
and offices. There are two main sections, 
distinguished by their shape and size but 
completely integrated, i.e. a half-cupola on 
the one hand, in which are shown commercial 
timbers, and on the other a single space 
housing the reception and administrative 
quarters. 

The main structural elements (floors, 
beams, and stiffeners, arches and columns) 
are made of plastic-laminated wood. In 
particular, the cupola has a frame consisting 
of semi-circular arches made of laminated 
boards decked in the middle with aluminium 
sheet. 

The upper and lower portions are lined 
with “* Scobalit ” translucent plastic sheet in 
order to admit the daylight. The reception 
wing is also of laminated wood but of a more 
standard design. In the construction of the 
pavilion which has a surface area of 1390 
square metres, only 115 tons of steel were 
employed, together with 210 cubic metres of 
concrete for the foundations, the remainder 
of the structure being of wood. 


LAND TRANSPORT 


“ The conquest of air, ocean, road and rail 
for the benefit of man, his comfort and the 
development of friendly relations” is the 
interpretation of the Exhibition theme pre- 
sented by the Transport Pavilion. Air, sea 
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and land transport are displayed side by side, 
and each one of these means of human 
locomotion take up one third of the building. 
In the land transport section the subject has 
been divided into six classes. The first three 
cover the industries concerned with the 
manufacture of rolling stock, cars, motor- 
cycles and bicycles. The three remaining 
classes deal with organisation: general organ- 
isation of transport, and the organisation of 
rail and road transport. 

The pavilion itself is a large rectangular 
building, raised on metal pylons, with an 
aluminium roof measuring 656ft by 229ft. 
Inside it transport occupies an area of 
7616 square yards. The displays show what 
has already been achieved, what remains to 
be done for the public, the purpose served by 
all the complicated mechanism which charac- 
terises transport to-day and the enormous 
work entailed in order to give the modern 
traveller what often appears to him as only 
a slight improvement by way of comfort. 
Exhibits display the development of the car 
and the influence it has had upon civilisation. 
On a vast map of Belgium, visitors, by 
operating push buttons, are able to see the 
development, indicated in lights, of any 
particular region of Belgium in terms of the 
extension of road traffic over the years. 

A typical region has been chosen as the 
subject of another working model. The 
configuration, the landscape, roads, buildings 
and waterways are all reproduced to scale. 
The elements which make up this region are 
movable so that by pressing buttons, or by 
continuous mechanical action, one is able to 
change the scene and see in a brief and 
fascinating chronological survey, the whole 
development in terms of the progress of. the 
automobile: the building and widening of 
roads, highways and bridges, opening up of 
service stations, transformation of village 
life and the village itself, industrial develop- 
ment and so on. Tiers surrounding this 
unusual exhibit give the public a general view 
as though from an aircraft. In the same 
sector are also found demonstrations of 
automobile equipment designed for greater 
safety as well as apparatus for testing the 
aptitude of present and future drivers, such 
as a simulator which reproduces all the 
controls of a real car while a film of the road, 
full of incidents, is projected in front of the 
candidate, with a meter registering his 
mistakes and their seriousness. 

The bicycle and motor-cycle manufacturers 
are showing an exhibition which, though 
perhaps less spectacular, is based on the 
same principle, in this case to show the 
influence of the 3,000,000 bicycles and 
250,000 motor-cycles and scooters on the 
roads of Belgium. In the rolling-stock 
section a modern railway carriage, shown in 
section, demonstrates to the public the often 
unsuspected measures taken for their comfort 
which are hidden in the walls, the ceiling, 
under the seats and floor-boards. Behind 
the pavilion an open-air display with six full- 
size railway tracks exhibits rolling stock from 
Belgium, Germany, Spain, France, Hungary, 
Switzerland and the Wagon-Lits company. 
Other material, comprising electric and 
diesel locomotives of the latest designs, 
passenger cars for day or night travel, 
diesel-electric engines and railcars for travel- 
ling moderate distances rapidly are accessible 
to visitors; goods wagons designed for a 
variety of purposes are now increasingly built 
on the lines of the standard models of the In- 
ternational Union of Railways. Also shown 
is the door-to-door service of goods by freight 
cars, flat cars, containers, and palletisation. 
This material is the subject of practical 
demonstrations during the Exhibition. 
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Belgian and 
International 
Sections 


The International and Universal 
Exhibition, Brussels, 1958, 
covers a total area of 200 
hectares at the Heysel, about 
5 miles to the north-west of 
the centre of Brussels. This 
total includes Heysel Park 
where the 1935 Exhibition was 
held, Osseghem Park and a 
portion of the Royal Park of wie 
Laeken with the Villa Belvedere or “ 

and its garden. The Belgian AN AN AANA | 
section of the Exhibition, which yet it 

occupies the northerly part of PORTER TT AN Cai 

the site, amounts to 450,000 i i Tititit 
square metres, and the Belgian Wi ween ae i} 


Colonial Section (Congo and 
Ruanda-Urundi) occupies an 
additional 80,000 square 
metres. In the illustration on 
the right we show the view 
from the top of the 102m high 
** Atomium ”’ along the Avenue 
de Belgique towards the 
Grands Palais du Centenaire 
which form the heart of the 
Belgian section. Although they 
date from the 1935 Fair, they 
have been completely brought 
up to date, and important 

¥ additions have been made. 
These include Hall XI, with 
an area of 22,000 square 
metres, and Hall VII, 

‘ half that size. The Porte des 
Grands Palais forms the main 
entrance to the Belgian Section 
and it is here that the bus and 
coach stations and the Heliport 
are situated. In addition, Hall 
V of the Centenaire Buildings 
has been set up as a reception 
hall, with inquiry desks, travel 
bureaux, banking and exchange 
facilities, telephone and postal 
services, shops and restaurants, 
and a branch of the official 
accommodation booking office 
** Logexpo.”’ 





The top sphere of the 
** Atomium ”’ which, with its 
nine 29m diameter spheres, 
represents an elementary 
crystal of iron on a scale of 
150,000 million, is accessible 
in 22 seconds by high-speed 
lift. Our second illustration 
shows the view from the 
**Atomium’’ towards the 
south-west: in the distance 
may be seen the pavilions 
of the International Section 
which total some 13,200 square 
metres. The large hall, sus- 
pended from six portal frames, 
is the ECSC pavilion, which is 
followed (left to right) by UNO 
(dome) Benelux (triangle) and 
the OEEC—Council of Europe 
building (curved oval roof). 
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Plate 6 


Canada, 
Austria and 
Czechoslovakia 


One of the most modern buildings, 
both on account of its lines and its colour 
schemes, is the Pavilion of Canada (right), 
a building of 200,000 cubic metres, 
erected on a 10,000 square metre site. 
it is a steel structure with walls partly 
glazed and partly covered with panels 
faced on the outside with ‘* Masonite.”’ 
The entrance is through a patio flanked 
by a 38m long and 3m high mural 
representing the Canadian people, which 
extends for 12m outside the pavilion and 
for the remainder on the ground floor 
inside. Having passed this mural, the 
visitor reaches a cinema for 300 spectators 
which extends right to the back of the 


metres on a 13,000 square metres site. 
The main structure of this pavilion 
comprises three principal buildings linked 
together by halls and all the walls are 
made of light-weight “‘foam’”’ glass. 
The general appearance of these walls is 
enhanced by the inclusion of amber glass 
in the form of mosaics. 

The principal buildings are dedicated 
to the subject of ‘‘ Work” and 
are designed to show the achievements 
of Czech engineers and workers in 
industry. Exhibits consisting of models 
and illustrations show power stations, 
machines, instruments, machine tools, 
blast furnace plant and other forms of 
industrial production associated with 
agriculture, forestry, &c. Other main 
sections of the pavilion are concerned with 
leisure and culture. 
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building. One of the principal attrac- 
tions of the layout is the courtyard, with 
its pond, from which rises a 22-5m high 
tower ornamented with a display of 
plaques of Canadian metals. Access to 
the various upper floors is over two ramps. 


The Austrian Pavilion (left) was 
intended by its structural design to show 
the advantages of steel as a material for 
long cantilever girders. The building has 
a length of 40m and is supported on four 
columns spaced at 16m distance, which it 
overhangs by a distance of 12m all round. 
In this way a double hall is obtained, with 
a lower and a closed upper storey. In the 
main, use is made of steel plate and sheet, 
e.g. for the four principal girders which 
are of welded construction. These cress 
on top of the columns and from them the 
whole of the floor of the hall is suspended. 
Each column supports a weight of 
268 tonnes and rests on twelve 15m long 
piles. The total steel weight is 290 
tonnes. 


Amongst the largest of the pavilions at 
the Fair is that of Czechoslovakia which 
covers an area of some,6200 square 
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Auditorium, German 
and Yugoslav Pavilions 


Within the complex of the Centenaire Halls are 
located, besides an important part of the Belgian 
exhibition, International Halls of Science and 
of Art. In the International Science Hall are 
shown comprehensive displays of our knowledge of 
the physical world, grouped under four main 
aspects: the atom, the molecule, the crystal, and 
the living cell. All the exhibits are collective, and 
have been built up from national contributions 
depending on the nationality of the scientists 
concerned. The first of these is entitled ‘‘ Contem- 
porary art and its 19th century roots,’ and it 
contains 300 pictures selected from all modern 
schools. The second exhibition which will follow 
the first will be called ‘* Art and Mankind,’’ and 
will have a much wider scope, as it will deal with 
aspects of art from prehistoric times until the 
present. In this range of buildings is also situated 
the great auditorium (right) in which many official 
ceremonies, meetings and congresses are to be held. 





Finally, the exhibition of the People’s 
Federal Republic of Yugoslavia depicts 
the country’s present social conditions and 
their probable future development. The 
dominant note here is therefore not so 
much machinery and manufactured pro- 
ducts but the role of the machine in 
human society. The pavilion is divided 
into sections dealing with social and state 
organisation, culture, science, fine arts 
and education, economy, and tourism. 
For a visitor of a technical bend the 
penultimate section will be particularly 
informative; it shows the progress made 
with the non-ferrous metals industry 
(copper, aluminium, lead, and zinc), 
shipbuilding, communications, and agri- 
culture, and the development of electric 
power by Yugoslavia and in co-operation 
with her neighbours. 











Plate 7 























Our second illustration shows 
part of the German section 
which comprises altogether 
eight pavilions, all square in 
plan but varying in size and in 
the number of their storeys. 
These buildings enclose a large 
garden courtyard with a group 
of trees in the centre. A 
broad, open footbridge running 
at medium height above ground 
level connects the individual 
pavilions. The visitor enters 
this connecting footbridge over 
another bridge which extends 
between the former and the 
hillside. This interesting design 
is an asymmetric single-pylon 
suspension bridge, about 60m 
long and 3m wide, suspended 
from a needle-shaped pylon by 
means of three pairs of wire 
ropes. 














Plate 8 





Modern Roadways 


From 1944 to 1956 the number of motor vehicles on 
Belgian roads increased from 100,000 to 700,000. 
if motor-cycles and scooters are included, a figure 
of over 1,000,000 vehicles is obtained, of which one- 
fifth are registered in Brussels itself. The large 
volume of traffic which this represents, together with 
the increase to be expected through tourist traffic 
from abroad, made it essential to put into effect far- 
reaching plans for modernising the roads inside 
Brussels, in particular, of course, the connections 
between the city centre and the exhibition grounds. 

There existed in Brussels, since the 1840s, the 
inner ring of boulevards surrounding the pentagonal 
centre of the city; the so-called ‘* Petite Ceinture.”’ 
The second, or ‘‘ Grande Ceinture,’’ had only 



















A more radical solution has been adopted at the 
crossing of the Boulevard de Waterloo (Avenue de 
la Toison d’Or) with the Avenue Louise (bottom) 
where tunnels for both directions have been built, 
with a connection between them for traffic from the 
Avenue Louise towards the Porte de Namur. 
Another serious bottleneck is removed by the 
viaduct which crosses the Place Sainctelette and 
Place de I’Yser as well as the Charleroi Canal 
(centre). The viaduct has an overall length of 
724m, a height of 6-1m, and an overall width of 
11-8m, with a 9m carriageway. The presence of 
the canal was part of the reason why a tunnel here 
was considered impracticable. The viaduct rests 
on a single row of columns 2:2m wide by 1-im 
thick, spaced at a centre distance of 25m. The 
‘deck is of prestressed concrete, the sides being 
cantilevered from the central 3m wide and 2:2m 
deep box section. 
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partially been completed. Both these, as well as 
an outer ring, and the necessary radial connections, 
formed the subject of a far-reaching plan of road 
improvements. 

These included, beside improvements of existing 
roads, the construction of tunnels and fly-over 
viaducts in places which in the past had been the 
site of serious bottlenecks. It is not possible here to 
describe in detail the overall scheme which extends 
in its scope beyond the present year of the 
Exhibition. The works which have been undertaken 
to ease the very serious traffic problem which would 
otherwise have arisen this summer include those 
illustrated on this page. At the top is shown the 
tunnel of the Avenue des Arts under the Rue de la 
Loi, which will be used by 75 per cent of the 
boulevard traffic. 
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Public transport in the towns is also being 
shown, for instance, in the form of a modern 
tram-car, where all the elements function 
separately. Models and diagrams indicate 
the effect of public transport on the life of a 
city and on its expansion. The section 
dealing with the general organisation of 
transport points out the dense network of 
routes offered in Belgium. Five working 
models illustrate this theme, providing a 
complete picture of all the means of trans- 
port, showing how they overlap and inter- 
connect, and pointing out such things as the 
effect of transport systems on labour; the 
radius of special workmen’s buses and 
journeys made by those who live near the 
Belgian frontiers. An automatic device 
demonstrates the effect of transport on public 
safety. All the mistakes usually committed 
by road users are reproduced with small 
mechanical figures and traffic moving in a 
typical locality. Each time a mistake is 
made the public sees all the possible reper- 
cussions, even in places far away from the 
scene where the mistake was committed. An 
extension of this model, a miniature repro- 
duction of a traffic control centre, is also on 
view, the need for which is illustrated by the 
incidents in the neighbouring model. Police 
and organisations, such as “ Via Secura” 
and ‘“ Touring Secours” as well as the 
Transport Administration, participate in this 
exhibition on road safety problems. Another 
model offers visitors the ideal solution for the 
co-ordination of transport by a small-scale 
reproduction of one of the latest develop- 
ments—a station for trains, trams and buses 
all in the same area. This provides the 
transition from the general transport organi- 
sation section to that of rail transport 
organisation. There can be admired a large 
model of the North-South Junction in 
Brussels with the Central Station in the 
middle. This scale model is some 147ft long 
and the public sees in motion all the modern 
types of rolling stock exhibited “life size” 
in the international open-air show already 
described. At the station at each end, 
Belgian Railways display all their special 
facilities, such as car transport service, door- 
to-door goods service, heavy, perishable and 
dangerous goods services, &c. To complete 
this comprehensive exhibition, films are 
shown on the manufacture of transport 
material, the operation of land transport, 
various aspects of international transport and 
other related matters. 


AGRICULTURE 


In the heart of the Belgian Section 
agriculture occupies an honoured position 
and fits in very aptly with the general 
theme of the Exhibition. The display 
calls attention to the progress that has 
been made in Belgium through the pur- 
pose and skill of farmers, horticulturists 
and stock breeders. It shows how, in spite 
of the continually decreasing number of men 
engaged on the land, production has steadily 
increased and improved in quality. Thus, it has 
been established that an agricultural labourer 
to-day produces enough food for twenty 
townsmen. The exhibition scheme consists 
of three groups of buildings and a farm, the 
whole surrounded by gardens, ponds, green- 
houses, market gardens and orchards. This 
section provides a welcome oasis of peace 
and greenery to the visitor who is able to 
relax in a serene and country-like atmosphere. 
It is housed on a site of about 5 acres near 
the Atomium Gate along one side of the 
Avenue de Bouchout. The first group of 
buildings includes the main entrance to the 
agricultura! section, the reception pavilion 
where visitors are able to see a survey of the 
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activities of the Ministry of Agriculture and 
other organisations of a semi-governmental 
nature. In the second part of this pavilion 
three ideas are developed, i.e. the propagation 
of information, teaching and research. This 
building, consisting of a ground floor and an 
upper storey, ends in a triangular wing 
containing the various associations and 
organisations connected with farming. The 
second group of pavilions house a mechanical 
section, an exhibition gallery and a main hall, 
principally given over to exhibiting various 
ways of improving the soil. There is also 
a display of modern methods of improving 
agricultural and horticultural products by 
the use of fertilisers, chemicals, and the 
selection of plants and seeds; also the 
improvement of live-stock by the use of 
special compound feeding-stuffs. 

Concluding the range of exhibition halls 
is a section devoted to the production and 
marketing organisations for agricultural and 
horticultural produce; and refrigeration and 
its uses for meat and dairy products, fruit 
and vegetables, poultry and eggs. Refresh- 
ment rooms and terraces complete this part 
of the Exhibition. 

Within the grounds of the agricultural 
display a farm of about 374 acres, with a 
bias towards dairy farming, has been con- 
structed at the Heysel. The raising of 
flowers, fruit and vegetables is of great 
importance in Belgium, and visitors are 
shown the steady improvement that has been 
made in methods of production in this 
domain. 

As the duration of an exhibition is limited 
it was decided to keep to an exhibition of 
vegetable growing in the open, under glass, 
and in a mobile glasshouse measuring about 
76ft by 22ft. Another glasshouse of the 
same size, with a framework of aluminium, 
constitutes a flower show in miniature testify- 
ing to the progress of Belgian horticulture 
over the last fifty years. A double row 
of espalier fruit trees forms the northern 
boundary of this section. 


THE CHEMICAL INDUSTRIES 


In every country in Europe the chemical 
industry has achieved a considerable expan- 
sion over the past few years. Output has 
attained a high level and there has been a 
constant flow of new products on to the 
market. International trade in chemicals 
has developed to a remarkable extent. In 
no sector has technical progress been more 
impressive, this being due particularly to 
judiciously planned research programmes 
and rational investment. (In Belgium invest- 
ments amounted to 1350 million francs in 
1953 and approximately 1800 million francs 
in 1956.) 

As far as Belgium is concerned, the 
activity of the various sectors of the chemical 
industry was very considerable last year and 
deliveries to foreign markets showed an 
increase, despite a pronounced intensification 
of international competition. It must not 
be forgotten that an appreciable proportion 
of the Belgian chemical industry’s production 
goes into exports, notably to the Netherlands, 
Germany, France and the United States. In 
1956 exports rose by 16 per cent, thus 
amounting to nearlv half the national output. 

Corresponding to the increasingly wide 
field which it covers, the chemical industry's 
participation in the 1958 Exhibition is spread 
over 14 divisions, viz. Inorganic Chemicals; 
Organic Chemicals; Nitrogen Chemicals; 
Petrochemicals; Industrial Fats; Waxes and 
Derivatives, Elastic Materials; Plastics and 
High Polymers; Pharmaceuticals and Phyto- 
pharmaceuticals; Pigments, Paints, Varnishes 
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and Art Colours; Powders, Explosives and 
Allied Products; Photographic Products; 
Glues; Gelatines and Allied Products; Clean- 
ers and Miscellaneous Products; Apparatus 
and Equipment for the Chemical Industry. 
Besides the Chemical Industries Federation, 
eighty enterprises are affiliated to the non- 
profit organisation ‘* Expochimie,”’ which is 
acting on behalf of the exhibitors from the 
entire Belgian chemicals sector. Two sites 
were set aside for this group, which built 
on them two pavilions having an area of 
5025 square yards and 2750 square yards, 
respectively. The larger of these pavilions 
skirts the Avenue de Belgique and houses the 
principal divisions of the Chemical Industries 
Group; the participations of the Inorganic 
Chemicals, Organic Chemicals, Nitrogen 
Industries, Plastics, Pharmaceuticals, Explo- 
sives and Pigments, Paints and Varnishes 
sectors being particularly extensive. The 
second pavilion, which runs along a side- 
road, is reserved for the soap industry, which 
occupies an area of about 2030 square yards. 
The participation of the Group “ Les 
Industries Chimiques ”’ is a very substantial 
one. The importance of chemistry to modern 
man is also brought out by the Inter- 
national Chemical Congress which is to be 
held during the Exhibition and which will be 
attended, as has been the tradition every year 
since 1917, by scientists, engineers and 
research workers from all over the world. 


PETROLEUM 


The various aspects of the oil industry, 
what has been accomplished up to the present 
and what it holds out for the future, are 
shown in this exhibition which extends over 
8000 square yards. The show, which demon- 
strates to visitors the aims, organisation and 
operation of the various branches of the 
petroleum industry, is held in the open air, 
apart from a small pavilion of some 600 
square yards which contains a display of 
precision instruments. 

Visitors are also able to see a small working 
model of an oil well with its derrick. 


GRAPHIC ARTS 


The Pavilion of the Graphic Arts (archi- 
tects: Alberto Vanderauwera and Albert J. 
De Doncker) stands next to that of the Paper 
Industry, as part of a complex near the 
Centenaire. There are two portions measur- 
ing respectively 31m x7-5m and 60m « 30m. 
The frontage to the Avenue de Belgique is 
glazed for the most part. Inside at basement 
level is a four-colour offset press which can be 
viewed in operation from ground level. On 
the first floor is a restaurant reached by an 
external staircase. The facade is lightly 
curved so as to give the appearance of sheets 
of paper. The ceiling of the circular entrance 
hall takes the form of a concrete mushroom 
11-5m in diameter. All the parts of the 
building are connected by a covered passage 
at first floor level. In the large halls, the 
story of printing, the graphic arts, and of 
paper is told by means of a number of 
collective exhibits. 

The framework of the two buildings 
consists of laminated wood portal frames 
(six of 8m span, and nine of larger span) 
stressed at up to 100 kg per square centimetre 
under dead load and 140 kg per square centi- 
metre under combined dead and wind loading. 


EDUCATION 


Education is covered by displays in the 
north-east wing of Hall 11 and the north 
wing of Hall 7 of the Centenary Palaces. The 
information provided presents, in the spirit 
of the Exhibition theme, abstractions with a 
human aspect, carried out in a form which is 
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attractive to look at with no evidence of the 
boredom often associated with the presenta- 
tion of scholastic subjects. The series of 
displays demonstrate the Belgian educational 
system from the nursery school to the 
university. The Science Group is in the 
north-east wing of Hall 11. From the 
Patio the visitor enters a vast hall with 
an imposing construction in the centre 
symbolising the work of Belgium’s learned 
societies. -Near the entrance are the displays 
of the scientific research organisations F.N. 
R.S. (National Scientific Research Founda- 
tion) and I.R.S.1.A. (Scientific, Industrial and 
Agricultural Research Institute). 

In the continuation of this hall is a 20ft high 
structure which symbolises all the sciences of 
the Universe. This comprises a large globe 
representing the Earth as seen from another 
planet and is intended to symbolise geology, 
geography and meteorology. Above are 
assembled souvenirs of the first Gerlache 
Antarctic expedition. To right and left of 
this are the displays of the Royal Observatory, 
the Royal Meteorological Society, the Mili- 
tary Geographical Institute and Belgian Geo- 
logical Service. Down the sides of the hall 
are arranged the various classes of physics, 
chemistry, natural sciences and medicine. 

Important Belgian discoveries in physics 
are displayed, together with slides of instruc- 
tional value on the subjects of mathematics, 
metrology, spectrography, low temperature 
physics, electricity and optics. ; 

Some displays are centred around famous 
scientists with personal mementoes on view 
and reconstructions of the laboratories where 
these people worked, and actual demonstra- 
tions and experiments are being carried out 
there. All this serves to underline the services 
rendered by science to humanity, and to 
point out the part played by Belgian scientists 
in research and discovery. 

Immediately following the Science Group 
comes the Education Group, in which there 
are eight divisions: nursery schools, primary 
and secondary education, training for 
teachers, vocational training, special schools, 
aid for young people and school equipment 
and facilities. 

Forming a frontier, so to speak, between 
the science and education groups is Uni- 
versity Education, which is a logical extension 
of the former. Its position, a little apart 
from the other classes, confers on it that 
atmosphere of isolation and calm which is 
proper to research and study. 

The other divisions of this group succeed 
each other along a long cathedral-like aisle. 
First come the youth movements and 
organisations for aiding young people. A 
theatre stands in the centre of a forest in 
which each tree represents one of the many 
activities with which over seventy of these 
organisations are concerned. 

After this come pre-school, primary, special 
and secondary education and teachers’ train- 
ing colleges. The intention is to interest the 
visitor by conveying the special atmosphere 
of each type of education and by the spirit in 
which the survey of work is presented and to 
avoid a monotonous series of pedagogic 
descriptions or large exhibitions of school 
work. The specialist, on the other hand, is 
able to find here all the information he seeks. 
Some model Belgian schools are exhibited 
and a dining hall and school kitchen are on 
view in the School Equipment and Facilities 
class. The problems of architecture, furni- 
ture and the relation of town planning to 
educational and social needs are dealt with. 

This brings one to Vocational Training, 
which is situated at the end of Hall 11 and in 
the adjoining Hall 7. There are several 
sections in this group, as vocational training 
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touches upon a whole series of different 
professions and activities. Here the same 
method has been adopted for the display. 
Hall 11 will present a general synthesis 
showing the aims, structure, methods and 
guarantees offered by technical training. 

In Hall 7 are shown the various branches 
and levels of technical training, special 
courses and apprenticeship. Visitors see 
practical illustrations of electro-mechanical 
training including an assembly line, and also 
methods of art training. 

This exhibition emphasises that technical 
training has not only the sole object of prepa- 
ration for various occupations, but that its 
mission is much wider: that it does in fact 
help to reveal the human personality in all 
its aspects and develops esthetic appreciation. 


RESEARCH AND CONTROL ORGANISATIONS 


Belgian organisations concerned with 
research, normalisation and statistics have 
their pavilion in the Avenue de Bouchout 
near the Atomium cross roads. It is because 
of the important part played by these organi- 
sations in the life and economic development 
of the nation that this pavilion, which stands 
on a site of 1428 square yards, is to be found 
in the immediate vicinity of the great indus- 
trial sectors: metallurgy, coal mining, chemis- 
try, power and petroleum. It is composed 
of two wings: the first, fronting on to the 
Avenue de Bouchout, extends for the whole 
width of the site. The second, built behind 
and at right angles to the first, extends along 
one side of the terrain, thus creating free 
spaces which are laid out as gardens. The 
sloping character of the ground, which at the 
back of the terrain is about 10ft above the 
pavement level of Avenue de Bouchout, has 
led to the provision of three floors. The 
main entrance is situated on the longest side 
of the site halfway up the slope; a large flight 
of steps leads up to a spacious entrance hall 
formed in part by the gallery linking the two 
buildings. 

Powerful and bold in appearance, the 
pavilion is so conceived as to leave as much 
space as possible for the actual display. For 
this reason, the structural supports have been 
removed to the outside. 

The whole structural framework is in 
lamellated wood built on to a basement in 
masonry work reaching to the height of the 
lower ground floor. 

In this building the research organisations 
section, which contains the greatest number 
of exhibitors, shows the important part played 
by firms of consulting engineers and research 
organisations in the industrial, commercial 
and economic progress of nations. 

The essential role played by research is 
presented mainly in the form of large 
mechanical models. Luminous panels, pho- 
tographs and frescoes complete this exhibit. 

The control and acceptance testing organisa- 
tions section throw into relief the importance 
of this dual field, both in the industrial and in 
the private sector; for example one exhibitor 
tackles the problem of safety in building and 
illustrates, with examples, how this affects 
society. 

The normalisation section stresses the 
importance of its work in the matter of 
normalisation, standardisation and simplifica- 
tion in the most varied fields. Finally, the 
Statistics section shows the considerable 
advances made by statistics during the last 
few years and the effect of recent discoveries 
in the field of electronics on this development. 

Besides huge panels summarising the demo- 
graphic evolution of Belgium since 1930, 
luminous panels show the advance of statistics 
in various branches of industry. There is 
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also a range of punched card and calculating 
machines as well as an electronic machine. 


THE DIAMOND INDUSTRY 


Facing the Centenaire Palaces across the 
Place de Belgique is the Pavilion of the 
Diamond Industry, covering an area of 
905 square metres. It is a very simple hall of 
harmonious proportions and decorations in 
keeping with the glass showcases of which 
there are about fifty. Near the entrance are 
four glass windows representing a cross- 
section of the activities of the industry. 
Inside, the visitor sees a fully equipped work- 
shop, where cutting and polishing operations 
are carried out. The glass cases contain 
information and exhibits dealing with the 
various stages of the mining of diamonds—an 
aspect which receives more detailed treatment 
in the Belgian Congo Mining Pavilion—and 
the two principal applications, to jewellery 
and to industrial purposes. 

Further industrial uses are the subject of 
exhibits in the Metal Industries section. 


TEXTILES AND CLOTHING 


The display of the textile industry is to be 
found in Hall IV and here too, amongst the 
lights and the fountains, the clothing group 
has been installed. 

The Textile Industry Group, covering an 
area of approximately 36,000 square feet, is 
divided into four sections: blankets and 
related manufactures; carpets and furnishing 
fabrics; various kinds of materials; and 
finishing processes such as bleaching, dyeing 
and printing. Apart from certain items 
illustrative of the tools employed, the Clothing 
Group includes an exhibition of ready-to- 
wear garments, a display of lingerie and 
millinery, and a section devoted to embroi- 
dery, ready-made glass curtains, umbrellas 
and various accessories. 

By way of conclusion, the different classes 
of raw materials are shown: wool, cotton, 
hard fibres (linen, hemp, jute, &c.), natural 
silk, artificial and synthetic fibres (nylon, 
rayon) and hosiery. 


WooDs AND Forests, HUNTING AND FISHING 


As in 1935, the forests, hunting and fishing 
group is to be found under the same roof at 
the Heysel in 1958 in a pavilion near the 
dome-like building of the National Timber 
Information Bureau. The pavilion of Group 
17 stands on a wooded site and is naturally 
entirely carried out in timber. Its inwardly 
curving facade is in variegated colours. From 
the highest point under the roof, great beams 
curve right down to the floor. Against this 
background is shown a forest scene. From 
the highest point of this “‘ Ardennes Forest ” 
a spring gushes forth and the water winds 
down, changing from brooklet to stream, 
from stream to river through upper, middle 
and lower Belgium, finally emptying into the 
sea fisheries section in that part of the 
pavilion where the North Sea is supposed to 
be. Along the banks of the stream the forest 
gradually thins out, first plains then polders 
appear and from the spring to the river mouth 
the appropriate flora and fauna of the regions 
crossed is represented, not forgetting hunting 
and fishing. To complete the illusion, photo- 
graphic enlargements of typical localities give 
the physical character of the land and interest- 
ing technical and scientific information, 
showing that the forest is not only a source of 
raw material but a factor in the balance of 
nature and of the economic and social balance 
of a country; that it provides timber and 
work, and recuperation for the city dweller; 
that it regularises the climate and the water 
system; that it prevents impoverishment and 
erosion of the soil. Commensurate withthe 
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importance of flourishing forests ranks the 
need to instruct the public and to carry out a 
sound forestry policy. With regard to hunt- 
ing weapons, the Belgian national firearms 
industry displays examples of the gunsmith’s 
art through the ages up to the present day. 
Angling is shown as an absorbing leisure-time 
pursuit to many people and a healthy form of 
relaxation and distraction for the mind. 
Finally come sea fishing and the fishing fleets, 
fishing harbours with their traditions and their 
present achievements, and the fish canning 
industry. 


THE ‘*‘ CHILDREN’S KINGDOM ” 


A children’s nursery, called the ‘* Children’s 
Kingdom,” is situated near the Belgian and 
Foreign Sections, alongside the Avenue de 
Bouchout, by the Atomium Gate. On this 
site of 10,763 square yards is also a miniature 
village complete with a playground. The 
nursery is for children from three to twelve 
years old. They are under the supervision 
of trained staff : 600 children are expected 
in the nursery during peak periods. They 
receive milk, afternoon tea and a com- 
plete meal at a moderate price. The 
playground of 3500 square yards has various 
outdoor games and equipment suited to 
different ages. In bad weather the children 
play inside where indoor games are provided. 


FOLKLORE SECTION 


Entitled “Belgium in 1900,” an ex- 
tensive section in the north-western corner 
of the Exhibition shows the Belgian way of 
life at the beginning of this century. “‘Atmo- 
sphere ” is the keynote which is conveyed 
in many different ways. It may be recalled 
that at the Brussels Exhibition in 1935 there 
was a section called “* Old Belgium,” in which 
were produced extremely accurate architec- 
tural reconstructions. This time the aim has 
been different and, although architecture 
receives special attention, it is not intended 
to provide an apotheosis of the building 
fashions of the day. As life in those days was 
lived against an architectural background 
where each passing century had left its mark, 
so the setting of “* Belgium in 1900” is made 
up of a harmonious juxtaposition of all styles 
from the most ancient to the most modern 
which are found in the part called “ Belgium 
in the future.” Principal events will include a 
** Longchamps 1900,”’ an international motor 
rally for veteran cars (circa 1900) with the 
collaboration of the automobile clubs of 
various countries, Belgian and international 
carnivals and two large fairs and a “* Kermesse 
aux Etoiles” where famous stars from 
Belgium and abroad will appear. The section 
contains a theatre with seating capacity for 
800 people. Here, plays that were popular 
at the time will be revived. There is a small 
cinema with seating capacity for 200 people 
where films of the heroic early days will be 
shown during the afternoon—those of Louis 
Lumiére, Grimoin Samson, and de Meliés. 
In the evenings the same auditorium will be 
used for talks on the “ Belle Epoque”. or a 
reconstruction of the ballets of Lofe Fuller. 

Another event of interest is the exhibition 
in the town hall of old fafence ware, souvenirs 
of 1900, and a retrospect of great names such 
as Toulouse-Lautrec, Dégas, Forain, Amédée 
Lynen and others. Finally, mention should 
be made of the marionette theatres of Belgium 
and abroad, including the famous Toone 
theatre, which will hold an important place 
in the general programme. Various roads 
will lead to a main square, more than 4000 
square yards in area, surrounded on all sides 
by cafés and restaurants with terraces gaily 
decorated with flowers. 

The central space is to be used for folklore 
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celebrations such as processions and parades. 
In one corner is a bandstand for the regular 
performance of music and traditional choral 
singing. This can be transformed into a 
stage for dramatic and ballet performances. 
There is also a “ hotel de ville” or town hall 
which is such an attractive feature of Belgian 
towns and cities, with reception rooms and 
exhibition rooms where, in a unique setting, 
the works of the painters and sculptors of “* La 
Belle Epoch’ can be seen. All around are 
narrow streets and alleys and small squares 
which can be covered over in the event of rain. 


BELGIAN CONGO AND RUANDA-URUNDI 


This large and important section, depicting 
as it does all aspects of life in the Belgian 
African colonies, is on a site of 75,000 square 
metres. On this area, seven halls totalling 
25,000 square metres show the development 
of the two territories in the course of the last 
fifty years. On one side of the buildings 
tropical gardens have been laid out. The 
pavilions comprise the Large Hall containing 
Government exhibits dealing with social 
economy, education, hygiene, the arts and 
sciences, and Protestant missions. In the 
Agricultural Hall is to be found a complete 
survey of African farming, from scientific 
research to actual practice on the land, and 
the associated industries (timber, cotton and 
fibre, foodstuffs, tobacco, and others). A 
large pavilion is devoted to the Catholic 
missions, which deals with missionary and 
religious life, schools and hospitals. The 
latest developments with regard to civil 
engineering projects are on view in the 
Pavilions of Power, Construction and Trans- 
port. The displays show the complex prob- 
lem of co-ordinating traffic in the vast African 
territories. Electricity generation, in partic- 
ular on the Congo, and distribution, are 
subjects of interest to the engineer. Lastly, 
in the Hall of Mines the large mining com- 
panies exhibit displays covering their indus- 
trial and social activities. 

The following gives a brief account of the 
pavilions of this section, the architectural 
design of which had as one of its principal 
aims the creation of an atmosphere of Africa 
appropriate to the exhibits that are on display. 
The Main Hall of this section (architect: 
Ricquier) covers an area of some 2-25 acres 
(8,000 square metres) being a parallelepipedic 
structure approximately 83ft in average height 
on a rectangular basis measuring some 200 
yards by 50 yards. It is on sloping ground, 
the ground floor being on a level with, and 
facing, the Atomium Square, the slope being 
compensated for by a substructure. The 
building is mainly made of wood, aluminium 
and copper. The supporting structure com- 
prises twenty-six articulated porticoes made 
of wood. They span about 150ft and are 
spaced at 20ft intervals. Made up of a solid 
core, with two layers set at 45 deg. from each 
other, they are stiffened by laminated and 
bonded ribs and nail-assembled. The skin- 
ning is of corrugated aluminium. 

The main sides are covered in copper from 
the Congo. At their intersection there is a 
120ft high signal tower, the central, ground- 
floor, reception hall of which opens on to the 
Centenary Avenue through eight decorated 
doors. The substructure houses, inter alia, 
a cinema and a restaurant with an upper 
terrace. An irregular compound with a 
central, main hall, the Pavilion of Mines and 
Metallurgy has a metal structure designed to 
be seen, although the assembly includes an 
upper floor (architects: Delcourt and De- 
nayer). The roof is made of prefabricated, 
rectangular units and is clad in two layers of 
“Linex” covered by the roofing material 
itself. From the lower floor up, there is an 
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outside escalator, which, under a “ Plexi- 
glass” awning, leads visitors up and along a 
carefully selected path through the exhibits. 
These describe native life as it develops with 
the growth of European industries. Having 
returned to the ground floor via stairs, the 
visitor is confronted by an important exhibi- 
tion of machines, a number of detailed 
models depicting industrials and mining 
equipment, and a huge panorama designed 
by Claude Lyr. Also at ground level there is 
a “* Pageant Hall,’’ measuring some 65ft by 
50ft, which is devoted to metal mining, and 
includes a wealth of mineralogical samples, 
rare ingots and a selection of finished metal 
products. On a large wall there is a geo- 
logical sectioned drawing typical of the richest 
parts of Congo. The substructure includes 
a cinema seating 250. The Agricultural 
Pavilion (architect: Y. Blomme) covers an 
area of approximately half an acre and is of 
irregular shape. In fact, it comprises two 
main halls in the shape of parallel rectangles 
measuring some 200ft by 110ft, linked by a 
smaller S-curved wing. This pavilion, too, 
rests on sloping ground and comprises three 
ground-floor-only levels. This made it pos- 
sible to use light foundations on a layer of 
concrete cubes. 

Both the outward-facing 200ft long facades 
are glass-covered while the remaining sides 
are clad in samples of wood from the Congo, 
with their diversified hues and decorative 
patterns. The structure is also of timber 
units, with a span of some 57ft and 22ft 
spacing. The roof is made of “ Fragmite ”’ 
(rushes held together with woven galvanised- 
iron wire) and covered with roofing material. 
Daylight is obtained from a circular 33ft 
diameter lantern. The Fauna Pavilion (archi- 
tect: Brodski) has a circular shape. Ap- 
proximately 33ft high overall, it has a diameter 
of about 139ft and rests on a wooden 
structure clad in plastic-laminated three-ply. 
Both awning and circular wall are made of 
concrete. The building houses an exhibition 
of stuffed Congolese animals set in their 
natural surroundings, and a number of 
tableaux re-enacting typical hunting, shooting 
and fishing scenes. The Pavilion of Insurance, 
Banks and Trade (architects: Stenon and 
Spinnael), has a plan like the section 
through a key. The circular part of this, 
63ft in diameter, is reserved for the trade 
exhibition and includes a vivid reconstruction 
of a native market place. This is housed ina 
30ft diameter central subsection. The struc- 
ture of the whole pavilion is made of metal 
throughout, and its roofing rests on radial 
spars. The 53ft long trapeze-shaped part 
houses both Banking and Insurance. The 
inner walls are clad in aluminium. 

The single-storey Pavilion of the Roman 
Catholic Missions approximately assumes the 
shape of a capital letter “H,” and, owing 
to the slope of the ground on which it is 
built, comprises three levels and covers an 
area of #;th acre. The structure is a web 
o: metal tubes, while the skin is made of flat 
“Eternit”’ plates. The floor is paved with 
concrete slabs imitating marble, with a 
sweeping black-and-white pattern of typically 
African inspiration. Overhead, the roofing 
slates rest on wooden bearers. 

Lighting is provided by means of two deep 
bay-windows framed in “‘ Masonite ”’-faced 
wood, piercing both narrow facades, while 
the ceiling is occupied by huge maps. It 
should be noted that the three-level structure 
made necessary by the sloping ground 
admirably lent itself to three-dimensional 
scenery management, and that full use has 
been made of this opportunity. The building 
includes a chapel, designed in contemporary 
African style, and a cinema seating 300. 
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Finally, there is the Pavilion of Building, 
Power and Transport (architects: Jordan and 
Donnay), the site of which is on a slope 
resulting in a level difference of some 30ft. 
In fact, there is a 30ft drop between the 
“* ground floor ”’ (a 4-acre wing, incidentally) 
facing the Ruanda-Avenue and the lower 
level, 4 acre, rear part opening on to the 
“African gardens.” The upper part houses 
the transport exhibition, while the lower 
section is reserved for visual and factual 
displays on the various sources of power, 
building and town planning, a lecture room 
and a cinema. 

A huge vertical map, facing the main 
entrance, gives, by means of mobile lighting, 
a striking view of the power centres and 
power lines of the Congo. In order to 
enable visitors to see this map more easily, 
stairs have been provided on either side 
between the two levels. The pavilion is on 
the lower level of reinforced concrete, with a 
plain concrete filling and huge glass panels. 
The upper hall is of steel, the span being 
about 150ft with one intermediate support. 
The large north- and south-facing facades are 
glass covered. The slightly sloping roof is 
made of recoverable aluminium slabs, and 
structurally consists of self-supporting, integ- 
ral hollow units. 


PuBLIC TRANSPORT 


Much thought and energy has been ex- 
pended to facilitate traffic within Brussels and 
to improve the city’s external connections. 
On Plate 8 we illustrate some of the road 
improvements which have been carried out. 
A great deal has also been done at the 
Exhibition itself, as shown by the following 


paragraphs. 
THE HELIPORT 


Seven years ago, Sabena inaugurated the 
first regular postal and passenger helicopter 
services, since when Brussels has been 
the European hub of this new means 
of travel. There are in existence to-day, 
eleven landing grounds for helicopters—three 
in the Netherlands (Rotterdam, Maastricht 
and Eindhoven), four in Germany (Bonn, 
Cologne, Dortmund and Duisburg), two in 
France (Lille and Paris), and two in Belgium 
(Brussels and Liége). The total number of 
passengers to use these services since their 
relatively recent inauguration amounts to 
well over 100,000. During the Brussels 
Exhibition air access by helicopter to the 
Exhibition grounds at the Heysel is being 
ensured by a modern terminal at the Exhibi- 
tion grounds, where helicopters can land in 
3-minute succession. This means that about 
100,000 landings will be made during the 
time the Exhibition is open. In fact, all 
helicopters on normal services will land 
at Melsbroek national airport and at the 
Exhibition before going on to land at the 
city heliport “ Allée Verte.” The Sabena 
fleet at present consists of eight Sikorsky 
* § 58s," each capable of carrying twelve 
passengers. 

Important steps have been taken to adapt 
Belgium’s heliports to the increased traffic 
in 1958. The heliport at Allée Verte, situated 
five minutes away from the city centre, was 
enlarged and now has three landing platforms, 
each 82ft in diameter. The new terminal 
building includes a “ finger” 312ft long by 
27ft wide, a main building, 147ft by 65ft, 
containing a restaurant, telephone exchange, 
customs and left luggage office. There is also 
a large hall with shops. 

The heliport at the Heysel also has three 
janding platforms and a terminal building 
containing a restaurant. One may wonder 
why this heliport is almost as big as the one 
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in the city. The reason is that the installa- 
tions at the Exhibition are intended also 
for those making pleasure flights over the 
Exhibition. It is likely that this means of 
travel, ideally suited for obtaining a general 
view of the World Fair, will be in great 
demand. It is estimated that one-half of the 
100,000 landings expected at the heliport will 
be made by these machines. 

The Heysel heliport is situated on the 
right-hand side of the Centenary Palaces Gate 
in front of the Amusement Park. In this 
way all means of access to the Exhibition 
are concentrated on either side of the 
Esplanade : on the left are the parking 
places for coaches and taxis, and on the right, 
the bus terminus and helicopter landing 
ground. 


PARKING FACILITIES 


Like most large towns, Brussels has its 
parking problem, and this naturally might 
be expected to become even more acute 
during events of the importance of a World 
Exhibition. Much thought was therefore 
given to the construction and planning of 
additional car parks. In the busy streets of the 
business quarters, instead of the 541 former 
parking places which were difficult of access, 
610 separate car parks have been laid out. 

In the immediate vicinity of the Exhibition, 
the North and East Car Parks accommodate 
23,000 vehicles. Along the motorway linking 
Brussels with the coast, at the side of the 
high-speed carriageways, there is room 
for 1000 coaches, 650 cars and 300 motor- 
cycles. On other sites near the Exhibition 
grounds it is possible to park 500 cars ; 
the “* Stade des Sports” (Sports Stadium 
Park) can take 500 vehicles, the Square Palfyn 
700, the Auditorium Park 250, the Pleasure 
Gardens 250, the Foreport Park 4000 and 
the Dieleghem Park 1500. 


Bus AND COACH SERVICES 


In the bus station eleven bays enable 
buses to discharge their passengers at the rate 
of 25,000 passengers an hour. Boardings can 
be at the rate of more than 300 buses, or 
between 17,000 and 20,000 passengers, an 
hour. 

Simultaneously, on the sixteen available 
bays, 200 coaches per hour are able to 
embark and disembark their passengers. 


TRAMWAY TUNNEL 


For those wishing to use the extensive 
Brussels tram network there is the large tram 
terminus between the Sports Stadium and 
the Centenary Halls. Other tram facilities 
are at the Benelux Gate, and access to tram 
stations has been provided by a long foot- 
bridge at the Esplanade Gate and a pedestrian 
tunnel at the Gate of the Nations. Tram 
services between Brussels and Londerzeel, 
Strombeek, and Grimbergen pass through a 
400m long tunnel underneath the Exhibition 
grounds. 

This tunnel crosses the Exhibition grounds 
in an approximately east-westerly direction. 
It was constructed by the method of “ cut- 
and-cover,” the work being executed in the 
short time of seven months. 

More than 8000 cubic metres of concrete 
and over 1000 tons of steel went into the 
making of this tunnel, which was built at a 
cost of approximately 33,500,000 Belgian 
francs. 


THE CHAIR-LIFT 


A few years ago the chair-lift was a simple 
and practical means of conveying skiers up 
to the snowy slopes of their sporting grounds. 
To-day it is one of the necessities of tourism. 
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The 1958 Exhibition, not wishing in any 
way to lag behind the times, installed a 
chair-lift which in every way is worthy of 
the achievements to be admired in the other 
sections. 

The total length of the aerial route is 
about 2} miles ; 165 two-seater motor chairs 
or “ gondolas ”’ (page 604) proceed at the rate 
of 7ft per second with a 30 yard interval 
between therh. At this pace 600 motor chairs 
can make the journey in the space of one 
hour on each line. As there are three lines 
in use there are 3600 motor chairs in 
motion in both directions during each hour; 
7200 visitors per hour can thus be transported 
across the Exhibition grounds, or 75,000 to 
100,000 in a single day. Visitors may board 
the chair-lift at four stations. The first, 
built on piles at a height of 16ft from the 
ground, is situated at the Benelux Gate. 
This is connected by a cable 2600ft long, 
suspended 32ft above the ground, to the 
Grands Palais Station. This, by contrast, 
is underground and has been built 1 1ft below 
road level. From there a cable 2000ft long 
connects with the “‘ Rond Point Central” 
(also known as the “ Rond Point Steens ’’). 

This third station has two levels. The 
higher level is for the arrival and departure 
of passengers on the Palace line, and the 
ground floor for arrivals and departures on 
the Park Gate line. This fourth and last 
station, which includes a refreshment bar, 
is surrounded by flower beds and an orna- 
mental lake. 

The route has been arranged so that the 
motor chairs pass between the central column 
of the Atomium and the side spheres. On 
arrival at a station they are “ shunted ”’ into 
a siding so that passengers can embark or 
disembark while the chair is at rest. 


ACCOMMODATION 


Special steps have been taken to ensure 
the smooth working of the allocation system 
for the accommodation of visitors, of whom 
30,000,000 to 35,000,000 are expected during 
the six months for which the Exhibition will 
be open. 

With this object in view, a non-profit- 
making organisation, “* Logexpo ”’ was called 
into being in 1956, whose task was defined as 
“To promote, take stock of and allocate 
accommodation upon the occasion of the 
Universal and International Brussels Exhibi- 
tion 1958." It has not been the aim of 
Logexpo to build, finance or manage accom- 
modation, but to act as an information and 
advisory centre. 

As a result of a census taken by Logexpo, 
it was found that in addition to the normal 
number of hotel bedrooms, a further 15,000 
to 20,000 beds were required. Additional 
accommodation has been provided by 
schemes of modernisation, extension of 
existing hotels, and new construction. In 
the vicinity of the Exhibition, specially 
prepared camping and caravan sites are at 
the disposal of visitors wishing to use this 
class of accommodation. A group of build- 
ings forming a hotel of 2000 rooms with the 
name “ Expomotel 1958,” has been con- 
structed on part of the 148 acres set aside 
for hotel accommodation, camping and 
caravan sites at Marly, about 2 miles from 
the Exhibition. Communications between 
the site and Heysel are by omnibuses operat- 
ing over a new road built for the Exhibition. 

A punched-card index system used in 
conjunction with an electronic eomputer 
serves to eliminate mistakes and to reduce 
fatigue of the staff, as well as enormously 
speeding up the operations. 

( To be continued ) 
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Metallurgical Aspects of Nuclear 
Power Engineering 


By J. C. WRIGHT, Ph.D., B.Sc. (Eng.), A.I.M., A.M.Inst.F., A.C.T., Birm. * 
No. I 


The basic metallurgy associated with nuclear power reactors is described in this 
article, both for the British emphasis on gas-cooled reactors and the American trend 
towards liquid cooled reactors. The physical metallurgy of the fissile fuel metals, 
uranium, plutonium and thorium is described in sufficient detail for the interesting 
behaviour of these materials under reactor conditions, particularly irradiation and 
corrosion, to be appreciated. Possible explanations of the mechanisms of these 
unusual effects are reviewed. Methods of developing fuel elements, with a view to 
minimising difficulties experienced in reactor operation, are then briefly reviewed. 
This field covers the use of alloys of the fissile metals, present and possible future 
methods of canning fuel elements and the increasing interest in ceramic and cermet 
fuels. Development of certain non-fissile metals and alloys for use in reactor 
construction has been rapid. These developments are outlined and the effects of 
irradiation and dry, wet and liquid-metal corrosion, on the properties of non-fissile 
materials are discussed. The applications of physical metallurgy to reactor 
development are emphasised but, where appropriate, the production techniques for 
some of the special materials are introduced. 


ROM the days when research and 

development for nuclear power pro- 
duction was started, metallurgical problems 
have been among the most persistently 
difficult ones. Many of the metallurgical 
problems have arisen because of the unusual 
behaviour of the metals used as nuclear fuels 
and their influence on their surroundings 
under working conditions. Metallurgical 
interest in nuclear reactor technology centres 
around the fabrication of the fissile metals 
into a suitable form for use as a reactor fuel; 
the behaviour of the fuels under reactor 
conditions; the effects of reactor conditions, 
particularly of irradiation, on other structural 
parts of the reactor, and finally, metallurgical 
developments required in otherwise conven- 
tional processes involved in the construction 
of reactor parts. As an example of the last 
section, one might refer to the welding of 
reactor shells to give specific properties 
under on-site conditions. 

The metals required for the active parts of 
fuel elements are the fissionable or fertile 
materials uranium, plutonium and thorium, 
but there are, in addition, several metals 
such as zirconium, beryllium and niobium 
which have certain desirable properties which 
make them suitable as structural materials in 
reactors. The development of these metals 
has been vastly accelerated by the pressure of 
the nuclear power programme. Aspects of 
the metallurgy of more common metals have 
also been developed to account for their 
reactions to reactor environment. Now that 
nuclear power stations are being built and 
operated, it is essential to make the most 
efficient and economical use of the special 
materials. Improved availability, extraction, 
fabrication and use of the materials is being 
sought. Thus, improved fabrication pro- 
cesses have meant, for example, improved 
vacuum melting, sheath rolling and powder 
metallurgy techniques. A major objective in 
the aim for increased efficiency of power 
production is the development of fuel 
elements which will withstand higher temper- 
atures for longer times than those in current 
use. At the sdme time they must not be 
unduly corroded by coolants which are also 
under development. The higher ratings will 
require a wide variety of fuel sheathing 
materials and this involves the study of the 
metallurgy of some virtually new metals and 


alloys. 
In extending development beyond the 
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capabilities of the pure metals, the metallur- 
gist has turned first to alloys and additionally 
to cermets and ceramics. This has involved 
a detailed study of a very wide range of new 
materials. 

The effects of irradiation on reactor 
materials are of great importance from a 
design point of view because all materials 
within the reactor screen are subject to a 
degree of irradiation which may well be 
intense. It is difficult, if not impossible, to 
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rectify damage occurring once a reactor is 
operating and so the radiation effects on 
reactor materials, particularly the long-term 
effects, must be well documented. Most of 
the mechanical properties, stress-strain re- 
lationships, hardness, creep and fatigue, 
&c., are all affected. In addition, there are 
differential expansion and growth phenomena, 
changes in grain size and shape, and changes 
in thermal and electrical conductivity. 

Maximum stability under all of these 
influences is quite impossible, but the working 
availability of a reactor may well depend on a 
full knowledge of all the conditions and the 
achievement of a balanced compromise 
between those properties favouring power 
production and those favouring a long 
reactor life. 


Physical Metallurgy of Nuclear Fuels 


REACTOR FUELS 


The three basic fuels are U235, U233 and 
Pu239. About 0-7 per cent of U235 occurs 
naturally with U238 which is non-fissionable. 
Pu239 can be made from U238, however, and 
Pu239 is fissionable. In this “ breeding ” 
process, U238 absorbs a neutron and decays 
through Np239 to Pu239. Similarly, U233 is 
bred from Th232. When added deliberately 
for breeding new fissile material, the U238, 
or Th232, is placed around the reactor in a 
** blanket.” Neutrons escaping the core are 
used productively to form new fuel; thus 
compensating, after processing, for the 
“burn-up ” of fissile materials in the core. 
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PHYSICAL PROPERTIES OF URANIUM 

When clean, uranium looks metallic and 
is very dense (19-1 grammes per cubic 
centimetre). Its melting point, 1130 deg. 
Cent., follows three allotropic forms of 
uranium in equilibrium at the temperatures 
given below. 

The various allotropic forms have quite 
different properties; «-uranium is reasonably 
soft and plastic, particularly above 300 deg. 
Cent., and because of this many fabrication 
operations are best carried out at tempera- 
tures 300 deg.—650 deg. Cent. Although soft, 
the working properties of a-uranium are 
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complicated by the directional properties 
resulting from the pronounced anisotropy of 
a-uranium. The §-phase is relatively brittle 
due to its complex crystallography, but the 
y-phase is extremely soft; too soft for 
controlled and successful mechanical working 
under most conditions, although amenable to 
extrusion. 

The «-uranium is strongly anisotropic, so 
many of its physical properties vary widely 
according to the orientation of the direction 
of testing in a single crystal, or the preferred 
orientation habit in a polycrystalline aggre- 
gate. This property is reflected in mechani- 
cal, electrical, thermal and optical properties. 
The mechanical properties are directional 
and vary with texture which is in turn very 
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dependent on the fabrication and heat- 
treatment history of the metal. 

Taking the thermal expansion properties 
as an example, the coefficients vary in the 
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Fig. 1—An orthorhombic arrangement 


three crystallographic directions as follows 
(see Fig. 1). 

In a single crystal, thermal expansion and 
contraction can take place without restraint, 
but in the more normal polycrystalline 
uranium, such differential thermal expansion 
will create strain at the grain boundaries, 
depending on the orientation of the axes of 
the various crystals (Fig. 2). 

Such grain boundary stresses may result in 
flow and deformation of the grains because the 
stresses can exceed the yield point. When this 
occurs, some of the deformation will not be re- 
covered when the thermal cycle is reversed and 
the stress system with it. Thus it is possible to 
accumulate permanent deformation with 
thermal cycling. If the uranium has a 
pronounced crystalline directionality in the 
a-phase, and this may be difficult to avoid, 
the permanent damage due to thermal 
cycling also exhibits directionality. Heating 
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and cooling effects are not completely 
reversible and give rise to striking changes 
after a number of thermal cycles within the 
a-phase range. After 3000 cycles of 50 deg. to 
550 deg. Cent., it is possible to induce a bar 
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Fig. 2-—-Grain boundary stressing in thermal cycling 


of a-uranium to increase in length by a factor 
of between x3 and x 16. 

Cast uranium has randomly oriented 
grains and although the grain size will be 
large, the uranium will not exhibit gross 
macroscopic changes in dimensions after 
thermal cycling. Cold working, on the other 
hand, is likely to induce preferred orientation 
in the uranium and it will then be prone to 
growth. Another cause of growth, to be 
discussed later, is due to neutron irradiation 
of a-uranium. This again is induced in 
uranium with a preferred orientation. Avoid- 
ance of growth is largely dependent, therefore, 
on avoiding preferred orientation of coarse 
grains. In theory, there are two ways of 
producing stable, random, fine - grained 
uranium; by mechanical working and by a 
heat-treatment process, $-quenching. _ 

Uranium produced by working in the 
a-stability range normally contains a high 
degree of preferred orientation. At tempera- 
tures approaching 300 deg. Cent. there is a 
strong tendency for the (010) crystal axes to 
be oriented in the direction of working, but at 
a temperature near the «/$ transformation 
temperature, the (010) texture is replaced 
during working by a texture in which the 
(100) direction tends to be dominant. 
Theoretically, it should be possible to find 
an intermediate temperature for working at 
which a fairly random orientation would 
result. In practice, however, it is not possible 
to control the temperature ofa uranium 
bar sufficiently closely, allowing for work- 
heat effects, machinery chilling effects and 
radiation heat losses, to guarantee a random 
grain distribution. 

The more reliable method of producing a 
random structure is by 8-quenching. When 
uranium is heated until thoroughly trans- 
formed to the §-phase and then quickly 
cooled through the «/$ transformation, a 
randomly oriented fine grained «-phase 
results. The rapid cooling tends to depress 
the temperature of the transformation below 
its equilibrium value and the decreased 
facility for solid state diffusion at low 
temperatures prevents the free growth of 
large a-grains. Not only is the transforma- 
tion temperature depressed but the mechan- 
ism of the 8 to « transformation is changed 
by very rapid quenching. Normally, it 
takes place by the processes of nucleation of 
the a-phase in the (-matrix, diffusion, and 
growth of the nuclei to a-grains. Rapid 
quenching gives rise to a diffusionless type of 
transformation in which the «-type lattice is 
formed from the $-phase by a mechanism of 
atomic lattice shearing. This produces an 
acicular type of a-uranium as opposed to the 
equilibrium equiaxed coarse grains. 
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The whole (-quenching mechanism is 
reminiscent of the production of martensite 
by quenching steels from the austenitic state. 
For very pure uranium, a very high rate of 
cooling would be required to depress the 
transformation temperature sufficiently to 
give random «-phase, just as in pure iron it is 
impossible to get martensite by, the !most 
rapid quench. To refine the grain #size 
of relatively heavy uranium sections, such as 
fuel element bars, it is necessary to add an 
alloying element which will stabilise the 
%-phase or the y-phase and thus bring about 
a delay in the beginning of the transformation 
to a, This gives more time to cool the whole 
of a moderately large cross section without 
the premature transformation at high equili- 
brium temperatures. The influence of alloy- 
ing elements on the transformation character- 
istics of uranium has been studied and time- 
temperature-transformation charts produced 
in a way very similar to the study of the effect 
of alloying elements in steels. 

The preferred orientation produced by 
working a-uranium, as mentioned above, 
considerably affects the mechanical properties 
which also become directional. The yield 
strength of uranium parallel to the rolling 
direction in as-rolled sheet after a consider- 
able reduction can be of the order of 60 tons 
per square inch, but at 45 deg. to the rolling 
direction it may only be 45 tons per square 
inch. In comparison, cast uranium would 
give about 25 tons per square inch with 
4 per cent elongation, but would not show 
directionality. Obviously, the ultimate tensile 
strength of uranium can be raised consider- 
ably by cold working and large differences 
exist in the properties of cast, wrought and 
annealed uranium. In general, uranium 
metal can be reasonably well rolled, forged, 
and drawn. It can be machined, using 
proper lubricants and coolants to prevent 
burning. The main fabrication problem is 
the chemical reactivity of uranium with the 
atmosphere which makes casting, reheating 
and hot working of uranium rather difficult. 
Welding and brazing operations are im- 
possible in a normal atmosphere and uranium 
has to be joined by these methods either in 
vacuo or under an inert gas shield. Not only is 
the reactivity of the atmosphere a problem; 
uranium is reactive in many other common 
media and hence its corrosion resistance is 
low. This can be improved by alloying, but 


Tensile Properties of Uranium at Elevated Temperatures' 
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effects attending inhalation and ingestion of 
uranium and product debris. The toxicity 
of uranium is largely related to its high 
density and the danger of heavy metal 
poisoning. 

ALLOYS OF URANIUM 


In many respects, the properties of 
uranium render it unsuitable for use in the 
pure state for nuclear power production. 
Therefore it is necessary to examine the alloy 
systems of other metals with uranium and the 
properties of promising materials in order 
to find improved substitutes for uranium, 
having the same fissionable properties but 
better physical properties. 

Owing to the allotropic modifications 
existing in uranium and the varying 
solubilities among the elements in the various 
allotropic forms, uranium displays a ,variety 
of alloying mechanisms. The mechanisms 
fall into three general groups; systems 
showing some degree of solid solubility in 
one or more of the terminal phases; systems 
with limited solid solubility in terminal 
phases but forming intermetallic compounds; 
other systems not fitting either of the other 
criteria accurately and showing eutectics, 
monotectics and peritectics. 

Solid solubility is not very extensive in 
either « or 6-uranium, but a few systems show 
moderate and even extended solubility in the 
y-phase region. Typical of this type of 
system are uranium with molybdenum, 
zirconium or titanium. Intermetallic com- 
pound systems are provided by alloying with 
beryllium, carbon, iron and silicon for 
example; eutectics by vanadium and chrom- 
ium; a monotectic by magnesium, and 
peritectics by tantalum and tungsten. 

In selecting an alloy for improved 
mechanical properties or corrosion resistance, 
the nuclear properties of the diluent element 
must be considered, in addition to considera- 
tions with regard to fabrication and other 
treatments. Dilution by alloying may 
possibly be an advantage in highly enriched 
fuels, but, in general, it is desirable that the 
diluent metal should have a low capture 
cross section for neutrons. If the capture 
cross section is high, the advantages of 
alloying may be overbalanced by a bad 
neutron economy. Because of their favour- 
able thermal! neutron capture cross sections, 
aluminium, beryllium and zirconium have 
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it is more usual to employ cladding methods. 
The two most notable applications of such 
methods are the use of light alloy sheaths for 
uranium billet stock during mechanical 
working and the canning of fuel elements in 
the reactor. Sheathing and cladding are 
important also in the fact that they prevent 
losses of pieces of uranium, and possibly 
fission products, which present a hazard from 
the standpoint of body radiation and toxic 
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received considerable attention as potential 
diluents. For fast reactors the possible 
diluents are greater in number. 

As examples of the effects of various 
alloying elements, the following are typical. 
The yield strength of uranium at 500 deg. 
Cent. is increased by a factor of five by an 
addition of 2-2 per cent Zr and by a factor 
of three with 0-4 per cent Cr. A whole 
range of useful properties is provided by 
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alloys which stabilise the y-phase in uranium. 
This allows latitude in quenching to a mar- 
tensitic a-structure which may be variously 
tempered. The tempering must be con- 
trolled, particularly with respect to time, 
because it is possible to over-temper and lose 
the improved properties. For the same 
reason, long-term use at tempering tempera- 
tures in the reactor may also account for some 
reduction in properties. Systems typical of 
the martensitic a-quench type are uranium 
with molybdenum, niobium, titanium or 
zirconium. The greatest improvement in 
the corrosion resistance of high uranium 
alloys is found in the solid solution type 
alloys. Titanium, zirconium, niobium and 
hafnium are examples of suitable alloying 
additions. The water corrosion resistance 
of uranium is greatly improved by molyb- 
denum; 3-6 per cent niobium; 2-5 per 
cent silicon; or 1-5-5 per cent niobium 
+ zirconium. 


PHYSICAL PROPERTIES OF PLUTONIUM 


Considerably less has been published 
on the metallurgy of plutonium than of 
uranium. The use of pure plutonium as a 
fuel element is restricted by the properties of 
the metal to a small proportion of the total 
applications of nuclear fuels for a number of 
years. It is more likely to be used in 
association with natural or depleted uranium, 
thorium or a suitable non-fissionable metal 
of low neutron absorption cross section. 
Plutonium has a high cross section to thermal 
neutrons so that in a pure plutonium element, 
unless it was very thin, the outer layer would 
absorb all the neutrons and little use would 
be made of the core material. Plutonium 
elements of any size are therefore likely to be 
restricted to fast reactors and even then it is 
unlikely that they will be capable of yielding 
high total energy outputs using solid 
plutonium elements. The low melting point 
of plutonium and its exceptional metal- 
lurgical properties preclude high energy 
extraction rates. 

Plutonium is more complex than uranium 
in its properties and handling difficulties. 
In the short temperature range from normal 
temperatures to its melting point (640 deg. 
Cent.), plutonium exists in six different 
allotropic forms with transformations roughly 
every 100 deg. Cent. from 100 deg. to 500 deg. 
Cent. These allotropes, some of which have 
very complex structures, vary considerably in 
density from a figure of about 19-1 for 
a-Pu to 15-5 for 8-Pu. The various densities, 
coupled with a variation in the coefficients of 
thermal expansion of the phases, lead to some 
remarkable dimensional changes and deform- 
ation, after thermal cycling. Depending on 
the rate of heating and cooling, some of the 
changes are not completely reversible and 
hysteresis occurs. The coefficients of expan- 
sion over short temperature ranges in the 
stable ranges for the various phases are given 
below :— 





Phase Coefficient of expansion, in/in/deg. Cent. x 10° 








4 32.84 
» ath 
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+ A negative coefficient of expansion of a single phase has not 
been previously observed in a pure metal. It has been suggested 
that Eplutonium has two possible electronic configurations and, 
with increasing temperatures, the one ha’ the smaller atomic 
diameter is formed at the expense of the other.’ 

If the behaviour of uranium is any 
criterion, attempts to irradiate solid pure 
plutonium to produce large heat release rates 
would result in extraordinary shape and 
volume changes, while its low melting point 


would probably lead to melting at the centre 
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of the specimen. Dilution of plutonium with 
uranium, thorium or with metals such as 
aluminium, zirconium, iron or nickel, with 
which plutonium is known to form stable 
alloys, is a more feasible approach to the 
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Fig. 3—Typical dilation curve for plutonium showing 
hysteresis* 


production of fuel elements. Whether pure 
or alloyed, however, handling and fabrication 
techniques for plutonium must take account 
of its very poisonous nature and of the 
criticality hazard which limits the quantity 
which may be fabricated at one time. 


PHYSICAL PROPERTIES OF THORIUM 


Thorium is metallic in appearance, about 
as dense as lead and fairly soft. Compared 
with uranium and plutonium, thorium has a 
much simpler crystal structure. It is face- 
centred cubic up to 1400 deg. Cent. and body- 
centred cubic from 1400 deg. to 1750 
deg. Cent., the melting point. The density 
of thorium is 11-72 grammes per cubic 
centimetre calculated from its X-ray para- 
meters, but in production it is 11-5 grammes to 
11-66 grammes per cubic centimetre. The 
thermal coefficient of expansion of thorium is 
not as large as uranium, being 11-0-12-5 
x 10-* per deg. Cent., and since the crystal 
structure is cubic it is not surprising that the 
coefficient of expansion is not direction 
dependent. 

Thorium is sufficiently soft to be cold 
worked extensively without intermediate 
annealing. When annealing does become 
necessary, a short period, a matter of minutes 
at 600 deg. Cent., is completely effective. 
As with most metals, the temperature at 
which softening starts decreases as the 
degree of previous cold work increases. 

A small amount of carbon, up to 14 per 
cent, is very effective in increasing the hard- 
ness of thorium. Many other additions 
actually decrease the hardness of thorium 
because they combine with and remove the 
effect of the carbon. In fact, the alloying 
systems of thorium have so far yielded very 
little in the way of important heat-treatable 
alloys. 

Cold rolled thorium exhibits a certain 
amount of preferred orientation as also does 
the extruded product, but annealing removes 
most of the directionality. Depending on the 
amount of cold working applied to, and 
impurities in, thorium the ultimate tensile 
strength varies from about 10-18 tons per 
square inch at room temperature. Small 
amounts of impurities, particularly carbon, 
may markedly increase the tensile strength 
and yield strength of thorium, but decrease 
the ductility and the impact value. The cold 
rolling effect is moderately strong. A 25 
per cent reduction in area increases the 
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tensile strength by 30-40 per cent; the yield 
strength by 100 per cent. Further increases 
in the working produce very little further 
improvement in strength, however. 

Thorium reacts with air, nitrogen and 
hydrogen at all temperatures above normal, 
and several liquid media also attack it. 
Bismuth, gallium, lead and lead-uranium 
react extensively with thorium, but lithium, 
sodium, and sodium-potassium coolants are 
virtually harmless. Most alloying elements, 
when added to thorium, exert a deleterious 
effect or only impart a slight improvement in 
corrosion resistance of thorium. Thorium- 
zirconium alloys, however, exhibit good 
corrosion resistance to water at 100 deg. 
Cent. 

Inhalation and ingestion of thorium is 
dangerous from a chemical toxicity and a 
radiological point of view. Finely divided 
thorium is very pyrophoric and may ignite 
spontaneously or even explode. 
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Obituary 


R. L. QUERTIER 


WE have learned with much regret of the 
death of Mr. Reginald Laurence Quertier, 
which occurred at Putney Heath on Monday 
last, April 21. Mr. Quertier, who was 
seventy-four, was joint managing director of 
Reavell and Co., Ltd., and had spent over 
fifty years in the service of that company. 

R. L. Quertier was born at Fordingbridge, 
Hants, and was educated at Morland School, 
Bournemouth, and at Sidcot School. As a 
youth he spent three years as a pupil in the 
engineering works of Wallis and Steevens, 
Ltd., at Basingstoke, and then worked for a 
year in the drawing-office of the Dowson 
Economic Gas and Power Company. Between 
1903 and 1906, Mr. Quertier studied at the 
City and Guilds Engineering College, where 
he obtained an honours degree, becoming 
subsequently an Associate of the City and 
Guilds Institute. He joined Reavell and 
Co., Ltd., in 1906, his long career with the 
firm beginning with five years in the drawing- 
office at Ranelagh Works, Ipswich. In 1911, 
the late Sir William Reavell asked Mr. 
Quertier to move to London to take charge 
of the office which the firm opened that year 
in Westminster. There he continued for 
many years, being appointed a director of 
the company in 1928. In July, 1948, Mr. 
Quertier became joint managing director 
with Lieut.-Colonel Kingsley Reavell, in 
which office he continued up till the time of 
his death. Thus, for nearly fifty-two years 
he had taken an active and responsible part 
in the development of his company’s business. 

Mr. Quertier was a member of the Institu- 
tion of Mechanical Engineers, an associate 
member of the Institution of Civil Engineers, 
and a past-president of the British Com- 
pressed Air Society. For many years, he 
had taken a keen interest in the work of the 
Institution of Engineers-in-Charge, serving 
as its president from 1954 to 1956. He was 
the author of a number of papers on com- 
pressed air subjects, all of which emphasise 
the ability that he showed during his long 
career as an engineer. But that ability was 
combined with a gracious and genial per- 
sonality. R. L. Quertier leaves a host of 
friends at home and overseas who will miss 


him greatly. 
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Petrol Injection 


No. I 
On April 15 the Automobile Division of the Institution of Mechanical Engineers 


held a Symposium on Petrol Injection. 


The papers presented were: “ Petrol 


Injection : Some Further Developments,” by E. W. Downing, A.M.I.Mech.E.* ; 
“ The Status of Automotive Petrol Injection in the United States of America : 
Spring of 1958,” by Errol J. Gay,t and “ Petrol Injection in Germany,” by 
Dr.-Ing. H. Heinricht and Dipl.-Ing. H. Stoll.{ The first paper followed on 
that of Barrington and Downing (Automobile Division Proceedings 1949-50, page 


133) and gave an account of the development and performance of the Jaguar 
installation described and illustrated on November 1 last, page 631. 


The 


remaining papers and the discussion we abstract below. 


STATUS OF AUTOMOTIVE PETROL 
INJECTION IN THE UNITED STATES 
OF AMERICA: SPRING OF 1958 


PRESENT STATUS 


| Gh wang in petrol injection was at its 
highest level during 1955 and 1956. 
Several predictions were made that one or 
more systems would be available as optional 
equipment for 1957 cars. It was also 
expected that volume production (50,000 or 
more units per year) would be seen in 1958. 
In 1957 Chevrolet offered petrol injection as 
an optional item for the 283 cubic inch engine 
fitted to passenger cars and “ Corvettes.” 
Pontiac made injection available as standard 
equipment on the “ Bonneville Special.” 
The Rochester Division of General Motors, 
manufacturers of this petrol injection system, 
supplied 2750 units to their Chevrolet 
Division and somewhat less than 1000 units 
to their Pontiac Division. Both Chevrolet 
and Pontiac are continuing to make petrol 
injection available in 1958. The Chrysler 
Corporation, in announcing its 1958 models, 
stated that the Bendix electronic system 
would be available at extra cost for special 
models of Plymouth, Dodge, DeSoto, and 
Chrysler cars. At this date, not many 
units have been sold. 

The Ford Motor Company has not 
announced petrol injection for any of its 
various car models. The author has been 
told that they do not intend to make it 
available unless there is a renewed interest. 
The engineering staff at Ford’s have developed 
two timed-injection systems, either one of 
which could be put into production on short 
notice. Either system meets their target for 
performance and cost, but this manufacturer 
has decided that the very considerable 
expense for tooling and machines to put an 
injection system into production is not 
justified on the basis of present demands. 

It is apparent that the predictions of 1955 
and 1956 have not materialised. Why has 
‘this change in attitude taken place? There 
are several reasons, the most important of 
which are as follows: 

1. The present high cost of petrol 
injection systems. The retail sales price of 
400-00 dollars to 500-00 dollars, approxi- 
mately £142 to £178 per system, offers no 
inducement to the average owner except for 
a few owners of sports cars and enthusiasts 
for maximum performance. 

2. The present carburetter is a remarkably 
dependable mechanism. Duplicating its all- 
weather performance has been difficult. 
Controls have had to be added to injection 
systems to provide satisfactory cold weather 
starting, warm-up, acceleration, tempera- 
ture compensation and altitude control. 
Any or all of these have made the systems 
less dependable and more expensive. 

3. During 1957, the Automobile Manu- 

* Joseph Lucas, Ltd., Birmingham. 3 
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facturers Association reached a decision to 
de-emphasise horsepower. Stopping the 
horsepower race has made less important 
the need for petrol injection. It was antici- 
pated that petrol injection would permit the 
use of large cross-sectional area induction 
systems with little or no heat being applied. 
This should result in maximum output 
throughout the high speed range of the 
engine. During the past two to three years, 
engine designers have increased engine out- 
puts by increasing valve sizes and/or valve 
lift, by redesign of induction systems and by 
camshaft changes. These changes have been 
combined with four-barrel carburetters to 
obtain very appreciable gains in engine out- 
put, thus reducing the expected gains from 
the use of petrol injection. 

4. The trend in body design has pro- 
gressively lowered bonnet (hood) height so 
that carburetter and air-cleaner clearances 
were expected to be a problem. Engineers 
have met this problem by designing new 
carburetters of reduced height, requiring 
little or no more room than the throttle body 
of an injection system. 


TYPES OF SYSTEMS 


All the petrol injection systems now 
available to the automobile industry of the 
United States are designed to deliver the fuel 
into the induction pipes either directly under 
the throttle body or at a point very near to 
the intake valve, and the latter location se ms 
to be preferred. No American system now 
available is capable of injection directly into 
the combustion chamber. At least three of 
the systems known to the author are of the 
“continuous flow” type. The remaining 
systems are described as “ timed ”’ injection 
devices. The words “timed” and “ con- 
tinuous flow” are completely descriptive of 
the design. In a continuous flow system 
there is no attempt made to interrupt the 
flow of fuel. Regulation is achieved by 
variation of pressure and flow rate to the 
injection nozzle. A timed system has a 
moving shuttle, plunger or piston that 
provides a timed charge. Metering of the 
charge is accomplished by a sliding or 
rotating member, It has been found that 
engines are not critical to the interval at 
which the fuel is injected into the intake port 
from a timed system. There are two very 
distinct schools of thought in Detroit about 
the merits and demerits of each design. One 
school is very certain that timed injection is 
the only method; the other is equally certain 
that continuous flow is the best. The author 
is inclined to favour timed injection, but 
believes that either system will work. 


AVAILABLE SYSTEMS 


There are currently available to the auto- 
motive industry in the United States the 
following petrol injection systems: 

1. The American Bosch timed system 
(American Bosch ARMA Corporation). 

2. The Bendix electronic timed injection 
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system (Bendix Aviation Corporation). 

3. The Holley Carburetor Company sys- 
tems, one of these is a timed injection system 
using the Lucas design as described by Mr. 
Downing; the other system designated as 
R-83 is a continuous flow system. 

4. The Marvel-Schebler timed system 
(Division of Borg-Warner). 

5. General Motors Corporation continu- 
ous system (Rochester Products Division). 

6. The Simmonds Aerocessories, Inc., 
timed system. 

There is also available the Hillburn con- 
tinuous flow system that has been used for 
competition engines; the Saaty Fuel Injector 
Corporation system to be sold only for the 
replacement market. The Carter Carburetor 
Company and Thompson Products, Inc., 
have petrol injection devices in the develop- 
ment stage. 


THE PROBLEMS 


Cost.—There have been many statements 
to the effect that a petrol injection system 
would be acceptable if the cost to the vehicle 
manufacturer was in the order of 35.00 dollars 
to 50.00 dollars, £12 to £18. Two four- 
barrel carburetters and the attendant fittings 
would cost about the same amount. Several 
of these systems have the potential of meeting 
these cost limitations, providing the demand 
is sufficient to permit tooling for volume 
production. The author is familiar with cost 
estimates for at least two petrol injection 
systems. When the demand is 5000 units 
per year, the cost to the engine manufacturer 
is in the order of 400-00 dollars (£142) per 
unit. When the demand is 1000 units per 
day, this cost drops to approximately 35.00 
dollars (£12) per unit. Automatic machinery 
and tooling at a cost of about 5,000,000.00 
dollars (£1,800,000) makes the latter figure 
possible. To date, no manufacturer of 
injection systems, or vehicles, has had suffi- 
cient faith in the public acceptance of petrol 
injection to risk this amount of money. 

Mechanical and Operating Problems.— 
Work with fuel injection has taught the 
engineer that the present carburetter is a 
remarkable piece of mechanism. To use an 
American colloquialism, it is a “ box of 
tricks.” For example, to a degree, it com- 
pensates for temperature and altitude varia- 
tions; its automatic strangler provides good 
cold weather starting and warm-up; the 
vacuum or mechanically-operated accelerat- 
ing pump supplies the necessary enrichment 
for either part or full-throttle acceleration; 
the power jet furnishes the additional fuel 
required for best power at full throttle, thus 
permitting part-throttle calibration for best 
road load fuel economy. All of this is made 
out of bits of brass and white metal castings 
with good qualities of endurance. In fact, 
the car owner is most upset if any work proves 
necessary on his carburetter during the first 
year of service. This same carburetter has 
limited ability to handle vapour, dust 
and water, except in freezing temperatures. 
American engineers have found that the 
petrol to an injection system must be kept 
very clean. They have also found the 
mechanical dependability of petrol injection 
systems does not, as yet, equal the car- 
buretter. It is apparent that to obtain 
public acceptance, petrol injection must have 
mechanical reliability comparable to the 
present production carburetter. 

It was the opinion of most engineers that 
petrol injection would be a relatively simple 
device. As systems were built, and experi- 
ence was acquired, this was found to be un- 
true. In the northern areas of America, an 
injection system without cold starting aids is 
not satisfactory. Additional mechanisms are 
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required to make up for the efficiency of 
the carburetter “ strangler.” Enrichment or 
priming is required for starting, with some 
type of temperature or time delay device to 
provide satisfactory warm-up. When road 
testing petrol injection, it was found there 
was a “* hole ” or “ flat spot ” when eccelerat- 
ing from a constant speed or when changing 
from one speed to a higher speed without a 
full-throttle acceleration. This may be more 
noticeable with big displacement engines and 
large area induction systems: however, it 
required the addition of other devices. 
Current American cats develop under- 
bonnet temperatures in the order of 150 deg. 
to 175 deg. Fah. when the ambient air is in the 
range of 90 deg. to 100 deg. Fah. Present 
carburetters are not satisfactory at these 
temperatures and develop bad habits, such as 
hot stalling, rough hot idling and very hard 
starting after a hot soak of ten to fifteen 
minutes. Petrol injection exhibits many of 
these same habits and in some systems is 
particularly bad on a start after a hot soak. 
This is not surprising when one realises that 
small-bore metal Jines and metal pump (or 
distributor) parts are exposed to these high 
temperatures. During a soak period, pres- 
sure in the fuel lines will force fuel past the 
nozzles, or back into the pump, so that the 
distributing line is partially or completely 
emptied. When starting the engine, it is 
often found that the air/fuel mixture is over- 
rich, or that the lines must be refilled by the 
slow process of metering the fuel into the lines 
before an engine start can be accomplished. 
This is a problem that can be corrected 
by continued development of a system. 
Maintenance Problems.—Petrol injection, 
being an entirely new item to the average 
service garage, will require carefully planned 
educational courses. The Rochester Division 
of General Motors has found that field service 
is a very real problem. At the moment there 
are only a few trained men who know how to 
adjust and balance an injection system, or 
how to carry out necessary repairs. This is 
not an unusual situation. The author can 
recall the first ‘‘ Hydramatic”’ transmissions. 
For the first two years these transmissions 
were in use, no repair work was done at a 
dealer’s garage, all transmissions were returned 
to the factory. So far, there are not enough 
petrol injection systems in use to warrant the 
expense of training dealer personnel. 


THE FUTURE 


From what has been said prior to this 
point, one might feel that petrol injection has 
no future on the American scene. In the 
author’s opinion this is not true We may 
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be approaching the limitation of carburetters 
to meter fuel over a wide range of speeds and 
loads in the difficult environment in which 
we locate our fuel systems. Now that the 
horsepower race is over (and many engineers 
are pleased to see this come to pass), it is 
possible to concentrate on taking fullest 
advantage of the potential of petrol injection. 
Chevrolet has designed its induction system 
to make use of air ram effect. This can be 
done with other engines. It is the opinion 
of many engineers that to achieve best 
results, an engine must be designed for petrol 
injeetion. The author has seen data showing 
marked improvement in road load fuel econ- 
omy when petrol injection was combined with 
other engine design changes. There are 
advantages to petrol injection that should 
provide better owner satisfaction. These are: 

1. Almost complete freedom from carbu- 
retter icing troubles. This is a most annoying 
problem in many areas of the United States. 

2. Freedom from stalling caused by petrol 
spillage on sharp turns, quick stops or stop- 
and-start operation on steep gradients. 

3. Better distribution of petrol—cylinder 
to cylinder, thus permitting optimum adjust- 
ments for best economy. The Ethyl Corpora- 
tion in an S.A.E. paper (Felt, Lenane and 
Thurston, 1958) gave evidence of more even 
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distribution of tetraethyl lead to each cylinder, 
thus assuring more uniform octane value to 
each cylinder when leaded fuels are used. 

4. Petrol injection systems can be built 
with a deceleration fuel shut-off device. To 
do this with a carburetter is most difficult. 
Fuel shut-off during deceleration should 
result in better fuel economy. At one time it 
was thought that a deceleration fuel shut-off 
device was essential to reduce unburned 
hydrocarbons in smog-troubled Los Angeles. 
Now it is known that much more needs to be 
done than just control the deceleration cycle. 

The author is of the opinion that there is a 
long term potential for petrol injection as 
applied to American engines. This period 
may take three to five years. The first 
systems may be a compromise between a 
good carburetter and a true, high-pressure 
fuel injection system of the type now used on 
the diesel engine. Automobile petrol injec- 
tion systems may eventually graduate to 
cylinder injection with the promise of com- 
bustion control of the burning charge. 
However, before cylinder injection becomes 
a fact, we will have to learn to build depend- 
able port injection systems at a reasonable 
price: the price to the engine manufacturer 
to be 35.00 dollars to 50.00 dollars (£12 to 
£18) in lots of at least 100,000 units. 


(To be continued) 


Inverted Stuffing- Box 


By D. F. DENNY and D. E. TURNBULL 


If the leakage from a conventional stuffing-box is reduced too much by tightening 
up the gland bush, the resulting increase in frictional torque often causes overheat- 


ing, binding and excessive shaft wear. 


In practice these detrimental effects are 


usually avoided by permitting a relatively large cooling leakage to take place, but 
this can hardly be called good sealing practice. Recently, Mr. F. Bild, of 1.C.1., 
Ltd. (Plastics Division), suggested that by inverting a stuffing-box (i.e. allowing the 
packing to rotate with the shaft and the rubbing to take place between the 
packing and casing) cooling of the rubbing surfaces would be greatly facilitated. 
Subsequently, experiments at British Hydromechanics Research Association con- 
firmed this view and showed that the inverted arrangement permitted operation 
with a tighter gland bush. As a result, leakage rates comparable with those of mech- 
anical seals could be achieved. This article describes the configuration of the 
inverted stuffing-box and some results obtained during tests. 


DESIGN 


O ensure that the packing rotates with 

the shaft in an inverted stuffing-box it is 
necessary for it to have a substantially greater 
area of contact on the shaft than on the 
casing. The circumference of the casing 
exceeds that of the shaft by 2xt, where 1 
is the thickness of the packing, so that it is 
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essential for the axial length of contact 
between the packing and the casing to be 
less than that between the packing and the 
shaft. This may be achieved by the use of 
spacing rings (situated as shown in Fig. 1) in 
conjunction with preformed packing. 
EXPERIMENTS 
In the test apparatus the pressure was fed 
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Fig. 1—Diagram of inverted stuffing-box for test purposes 
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Fig. 2—Section of the inverted stuffing-box fitted to a pump 
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in at the centre of the casing, which was fitted 
with two identical glands, and these were 
tightened against reaction rings. The axial 
thrust along the packing was taken by neck 
rings rotating with the shaft. Pressure tap- 
pings led through the water-cooled casing 
to the sealing surface and enabled the pressure 
distribution along the packing to be obtained. 
The frictional torque was obtained from a 
torque arm connected to the casing and 
attached to a spring balance. The curve 
shown in Fig. 3 illustrates a typical relation- 
ship between frictional torque and leakage 
for a conventional stuffing-box. The points 
on and near to this curve are results obtained 


SUGGESTED WORKING RANGE WITH 
j INVERTED STUFFING BOX 


| CONVENTIONAL WORKING RANGE 





3 ¢—— 


FRICTIONAL TORQUE LB. FT 





LEAKAGE — CC/MIN. 


Packing—4 rings cotton-fluon ¢in section 
Shaft—2in diameter 
Water pressure—26 Ib per square inch 
Shaft speed—1000 r.p.m. 


Fig. 3—Typical variation of frictional torque with 
leakage rate 


from the inverted stuffing-box and indicate 
that the same relationship exists. The actual 
values plotted have been corrected for the 
difference in effective diameter. The usual 
operating region is between leakage rates of 
1 and 2 c.c. per minute, but when adequate 
cooling is available the gland bush may be 
much tighter and the leakage rate kept as 
low as 0-02 c.c. per minute. The pressure 
distribution along the packing for an applied 
pressure of 26 lb per square inch is shown in 


POSITION OF SPACING RINGS 


Ne : d 
4’t 1"| 1 | 














DISTANCE ALONG PACKING 
Packing—4 rings cotton-fluon jin section 
Shaft—2in diameter 
Water pressure—26 ib per square inch 
Shaft speed—1000 r.p.m. 


Fig. 4—Non-dimensional pressure distribution along 
packing 


Fig. 4. This type of measurement provides 
a convenient method of comparing the be- 
haviour of different packing materials. 


CONCLUSIONS 


The tests have shown that the behaviour 
of the inverted stuffing-box is in most respects 
similar to the conventional type. However, 
it has many advantages, the main one being 
the ability to cool the rubbing surfaces 
directly. It follows that the gland may be 
tightened to a greater extent, thus reducing 
leakage. It would appear that from the 
leakage viewpoint its performance is com- 
parable with that of a mechanical seal, since 
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leakage rates of the order of one drop in 
several minutes are possible. Like the mech- 
anical seal the shaft must be stopped for 
adjustments to be made, but whereas the 
mechanical seal usually requires relapping, 
in the case of the stuffing-box only the gland 
bush need be tightened. It also possesses the 
advantage of robustness and can be quickly 
installed by a non-skilled person. In addi- 
tion to permitting a greater axial loading 
on the packing, the wear, if any, occurs on 
the inner surface of a replaceable sleeve (such 
as that shown in Fig. 2). In practice, wear 
is substantially reduced and packing life 
extended due to reduction of temperature 
at the rubbing face. The ease with which 
pressure tappings may be inserted along the 
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sealing surface is an added attraction as it 
enables information on the axial pressure 
distribution to be obtained. In other types 
of seal such information is difficult or 
impossible to obtain. 

An inverted stuffing-box is now in success- 
ful use on an autoclave stirrer, where it is 
important that leakage and heat generation 
are kept to small proportions. This type of 
gland is eminently suitable for sealing hot 
liquids. 
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Impact of Nuclear Energy Upon 
Industry 


The opening address at the Nuclear Energy Conference at Eastbourne, organised 
by the Federation of British Industries and held on April 10 and 11, was presented 


by Sir Edwin Plowden. 


We commented upon the Conference in a leading article 


in a previous issue. Here we print some extracts from Sir Edwin’s address. These 
extracts are concerned with the effort put into and the cost of the U.K. Atomic 
Energy Authority's work and the relationship between the Authority and industry. 


T is the U.K. Atomic Energy Authority’s 

responsibility to develop new reactor 
systems for civil use to the stage at which 
they can be taken over by industry. We have 
to study the many possible reactor systems 
and bring the most promising of them through 
the successive stages of feasibility study, 
design study, reactor experiment and reactor 
prototype—provided that on their technical 
merits they stay the course. The develop- 
ment of a reactor system through these stages 
requires a large and well-balanced team, in 
which a considerable variety of scientific and 
engineering training and experience must be 
represented. 
highly expensive experimental facilities which 
are still scarce in this country. The cost and 
the risks are large and likely to be too great 
to be borne by an individual firm as a private 
venture. But it is not our intention to treat 
this as a private reserve. We welcome 
industrial participation a good deal earlier 
than the prototype stage. 


EFFORT AND COST OF RESEARCH 


Let me give you some idea of the effort we 
put into developing a reactor system from 
the stage when it ceases to be merely one 
among a number of concepts whose basic 
principles are being studied until its cap- 
abilities can be fully tested on the completion 
of a reactor prototype. The number of staff 
employed will vary from one system to 
another, but the research and development 
programme will require in round figures about 
1000 man-years of effort by university- 
trained or professionally qualified scientists 
and engineers, together with all the appro- 
priate support. Very roughly, this might be 
made up as follows: one year’s feasibility 
study, assisted by one or more experimental 
reactors operating at virtually zero power. 
This first phase will need about fifty to a 
100 scientists and engineers. Then comes 
one year’s design study, employing 100-150 
scientists and engineers. Next comes a 
reactor experiment taking, say, two years to 
build and employing 150 scientists and 
engineers during this period. And, in addi- 
tion, or possibly instead, there will be needed 
a prototype reactor taking three years to 
build and employing, say, up to 200 scientists 


It also requires the use of 


and engineers throughout the period. The 
figures and the time scale will vary con- 
siderably from one system to another ; 
many reactor systems are so interdependent 
that a programme of research may produce 
information vital to more than one system ; 
or systems may be so similar that the con- 
struction of both a reactor experiment and a 
reactor prototype for every one may be 
unnecessary. In other cases where an 
entirely new system is being developed, the 
reactor experiment will be a larger enterprise 
than I have suggested above and may take 
three to four years to build and employ still 
more staff. This has been true of the 
Dounreay fast reactor experiment, and in 
this case some years will elapse between 
completion of the reactor experiment and 
the start of the work on the reactor prototype. 

During this time upwards of 100 profes- 
sional staff will be engaged in working on the 
reactor experiment and studying its results. 
We estimate that, including appropriate 
support in technical assistance, laboratory 
facilities, irradiation testing, and so on, we 
spend about £10,000 per year for each pro- 
fessionally qualified scientist or engineer 
employed on research. Thus, expressed in 
money, the cost of developing a reactor 
system, excluding the major capital expendi- 
ture on the reactor experiment or reactor 
prototype or both, is likely to be of the order 
of £10,000,000. Even this, however, is not 
the end of the story. In the figures I have 
given I have deliberately ignored the expendi- 
ture incurred in exploring the basic prin- 
ciples of the nuclear sciences and a wide 
range of possible reactor systems, which we 
regard, properly, I believe, as fundamental 
work which is an essential part of our duties 
as a pioneering organisation. Nor must we 
forget that development of a reactor system 
does not end with the completion of the 
prototype. This must be operated for some 
years, which requires both staff and expensive 
fuel. The many problems its operation 
raises must be tackled and solved; and a 
major research and development programme 
must go on until and beyond the completion 
of the first commercial versions of the 
system. 

We shall be lucky if we can develop a 
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reactor system, even one fairly closely related 
to others under development and incorporat- 
ing a number of already well-tried features, 
for less than about £20,000,000. A more 
advanced concept like the fast reactor at 
Dounreay would cost much more. We are 
thus necessarily restricted in the number of 
systems we can afford to develop ; moreover, 
the high costs incurred in this work encourage 
us to devote particular attention to systems 
having a number of features in common. 
Finally, remember that there is not only all 
this enormous cost of developing a system 
successfully, but the real risk that a system on 
which part, perhaps a large part, of the 
expenditure has been incurred may turn out 
unsuccessful. I have developed this point at 
some length, both because the details may 
interest you, and to explain why we believe 
responsibility for basic development of 
reactor systems must be concentrated in the 
Authority. 


REACTORS UNDER INVESTIGATION 


In all this we are experimenting not only 
with problems of science and engineering 
but with a novel form of organisation. Our 
national resources for this field of study are 
limited, and it would be easy to fritter them 
away in attempting to study too many 
reactor systems. We have therefore to make 
sure that the effort available is used to the 
best advantage and the Authority are at 
great pains continually to review the reactor 
development programme. To keep it up to 
date in the light of the latest technical infor- 
mation, in such a way that the necessarily 
limited effort is concentrated on the small 
number of reactor systems which show the 
highest promise for commercial application 
in the not too distant future, and which are 
most relevant in their applications to our 
most urgent economic needs. 

Two of these, which the Authority are now 
investigating, are the advanced gas-cooled 
reactor and the heavy-water-moderated, gas- 
cooled reactor. The former, the advanced 
gas-cooled reactor, is a further development 
of Calder Hall and of the first commercial 
power stations. Its aim is to decrease capital 
costs per kilowatt by increasing the surface 
temperature of the fuel elements. This 
requires a different type of fuel element and 
a different type of canning material. The 
heavy-water-moderated, gas-cooled reactor 
has the same aim of lowering capital costs, but 
by a different route. Among other advan- 
tages of this system, the reactor can be 
smaller and fuel costs should be lower than 
for the advanced gas-cooled reactor. It is a 
system which may have applications for 
propulsion of ships. The Authority are also 
studying more advanced systems, including 
a high-temperature, gas-cooled reactor and 
the so-called fast reactor, which would 
increase the utilisation of uranium by one- 
hundred-fold compared with the thermal 
reactors I have mentioned. 


INDUSTRY AND THE AUTHORITY 


The division of emphasis between industry 
and the Authority consists broadly in this : 
first, the Authority—using both their own 
resources and the resources obtained through 
their other partnerships with the universities 
and overseas countries—pioneer the frontiers 
of new possibilities ; then, when the promis- 
ing possibilities have been identified with 
sufficient confidence, the Authority hand 
over to industry to develop and exploit 
commercially. When the Authority have 
developed a reactor system to the stage 
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where it is taken over by industry, there will 
still remain a great deal of development 
work to be done, and success in its exploita- 
tion will depend on the development skills of 
industry. 

I have said that the Authority strive to 
concentrate their resources on the most 
important tasks. It is equally important 
that industry should beware of setting up too 
many units. I am referring to major units 
undertaking design and development of 
complete reactors. There will, of course, be 
many hundreds of firms contributing to the 
development and manufacture of components 
or materials. In fact, the nuclear power 
programme will call upon the products of 
a large part of industry. But if we set up 
too many major units some of them may be 
too small to carry through a project success- 
fully. 

Moreover, the volume of business will not 
be sufficient to support more than a limited 
number of units. The export market is, 
of course, important, but it needs a firm 
base at home, and, so far as the home market 
is concerned, it is a matter of simple arith- 
metic. Our present nuclear power pro- 
gramme is for a total of 6000MW, by 1966, 
and the new stations are now being designed 
to produce SOOMW each. This does not mean 
that we do not expect expansion thereafter, 
but in the meantime let us therefore be con- 
tent with a small number of really effective 
units with sufficient prospect of securing 
business. 

In the hope of achieving this our policy 
has been to encourage industry to form 
groups or consortia, each of sufficient size 
and able to mobilise sufficient technical and 
financial resources to carry through a project 
to a successful conclusion. We adopted 
this policy when we called in industry to 
construct the first nuclear power stations 
for the Electricity Generating Boards. 
Arrangements were made over four years ago 
to pass on to four consortia the know-how 
of the Calder Hall reactor and to train 
representatives of these consortia in the 
Authority’s schools and design offices. The 
four consortia originally set up, with the 
later addition of a fifth, are each capable of 
designing and building a complete nuclear 
power station and of conducting the engineer- 
ing development work necessary to support 
their design teams. 

These consortia include practically all 
the major British firms who are concerned 
with the building of power stations. They 
have invested considerable resources in 
building up and training their teams and 
they have achieved important technical 
advances. In working on the early stations 
their method of collaboration with the 
Atomic Energy Authority has been by 
regular bi-monthly meetings of a Collabora- 
tion Committee. In these meetings the 
Authority have passed on details of their 
experience in, for example, the operation 
of the Calder Hall reactors, and there have 
been discussions of many of the com- 
plicated problems that arise in designing 
and constructing the larger commercial power 
stations. Recently, the Authority have 
also made arrangements to assist representa- 
tives of the chemical industry to gain expe- 
rience of the design and construction of 
chemical plant for atomic energy purposes. 
When the time is ripe the Authority will 
similarly be inviting further representatives 
from industry to share their experience on 
other reactor systems suitable for other uses 
than the British power programme, but in 
all cases we shall seek to ensure that our 
resources and those of industry are not spent 
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on training staff before the time has arrived 
for commercial exploitation. We also intend 
to ensure that the representatives who come 
to work with the Authority are from firms 
which have the resources to enable them to 
exploit effectively the commercial applicae 
tions concerned. We know that this will 
involve us in some invidious choices, but 
there is no alternative if the manpower and 
resources available in this country for come 
mercial development of nuclear energy are 
to be employed to the best advantage. The 
Authority have also made arrangements with 
industry for the attachment of a number of 
highly qualified staff to assist in the design 
work on some of the reactors under develop- 
ment. In addition to the help these staff will 
provide to the Authority, they will return 
to their own industry with an important 
fund of practical experience in the design 
and construction of new reactors. 

The Authority also carry out a much wider 
training function through their various 
schools, which enables basic technological 
information to be passed on to industry. 
Several courses are held at the Reactor 
School and the Isotope School each year. 
These help both to train the staff of British 
firms and to keep representatives from over- 
seas countries in touch with British develop- 
ments—an important point where British 
exports are concerned. The Authority also 
train a limited number of staff, chiefly from 
the Electricity Generating Boards, in the 
operation of reactors at the Calder Hall 
Reactor Operations School. It is our hope 
that in time the universities and technical 
colleges may cover more of the basic educa- 
tion, leaving the Authority to concentrate 
rather on special post-graduate work. 

The two main themes underlying my 
remarks so far have been that the develop- 
ment of nuclear energy requires a partnership 
between the Authority and industry, and that 
a large development effort is required to 
bring individual systems to the stage of com- 
mercial exploitation. I have stressed the 
need to concentrate our limited national 
resources ; it is no less necessary that they 
should be adequately co-ordinated, for 
advance in this field depends, and will con- 
tinue to depend, not on one technology, but 
on many—metallurgy, electronics, chemistry 
and reactor engineering, to mention a few. 
Indeed, advance in nuclear energy involves 
to a special degree the interpenetration of 
many sorts of advanced technology. The 
Authority have no choice but to be selective, 
both in what they do and in the firms with 
which they deal. Where industry wishes to 
do its own development work, we welcome it. 
The consortia building the civil’ nuclear 
power stations are already doing extensive 
work on such matters as the heat transfer 
characteristics of the fuel elements. On the 
other hand, industry’s development pro- 
gramme cannot proceed entirely indepen- 
dently of the Authority, who alone possess 
the expensive facilities needed for testing 
new ideas in practice. For example, before 
the performance of a new design can be 
tested, it may be necessary to seek the 
Authority’s help in manufacturing certain 
special components. Scarce materials may 
be needed, of which the Authority is the sole 
supplier, and components may need testing 
which involves the use, possibly for some 
considerable period, of the Authority’s 
irradiation facilities. Clearly, therefore, it 
will not be possible for firms to select their 
own field for development and then expect 
the Authority to provide all the facilities and 
other support needed to back it up, unless it 
fits in with the agreed national programme. 
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LETTERS AND LITERATURE 


Letters to the Editor 


( We do not hold ourselves responsible for the opinions of our 
correspondents ) 


RAILWAYS INTO ROADWAYS 


Str,—Surely the most important factor 
in the current road/rail dispute is the price 
of safety and its relation to traffic control. 
It has never been in dispute that any failure 
on the railways must always be to safety. 
Brakes, for instance, on failing lock “ on,” 
whereas road brakes merely fail. The relative 
reliability of modern apparatus is implicit on 
the road and meiely helpful on the railways. 
The tacit acceptance of this is due perhaps 
to the relative passenger carrying capacities 
of road and rail vehicles. The maximum 
possible liability in the event of two road 
vehicles colliding is that of the death roll in 
some recent rail crashes. Accidents else- 
where on the roads are not linked in the 
public mind and added to assess the full 
carnage. 

The human factor, like “ failure to danger,” 
is calmly accepted on the roads, but not on 
the rail. One has only to pause at the road- 
side to observe road conduct. Bad roads 
do not cause accidents, they merely incite 
human fallibility. Better roads may offer 


fewer chances of bad driving resulting in 
fatality, but on the super motorways envis- 
aged how large is this factor with a number of 


vehicles progressing at high speed and relying 
on a driver’s response to observe and act in 
an instant of danger ? With the higher speeds 
and shorter response time, what thought is 
given to the intelligence and social status of 
the driver ? If we accept, as we must, that 
a mechanical breakdown or other unforeseen 
error could cause a wreck, is the excuse that 
relatively few persons are involved sufficient 
grounds for dispensing with attempts at 
safety ? 

Extending the problem is the more than 
likely possibility of results similar to the air 
chaos where we can transport persons from 
A to B at some 400 miles an hour to-day 
(and even faster tomorrow), provided A and 
B are airports situated anything up to an 
hour’s journey from the centres of their 
respective. cities. Complete chaos, of course 
exists in both the air and road systems in 
event of fog or adverse weather, even though 
aircraft, by virtue of their small numbers and 
operating schedules, can be co-ordinated and 
controlled. Road signalling in comparison 
with air and rail is primitive and control 
about absent. 

Decades of competition have given us a 
railway network where there is in most cases 
an alternative route between our centres of 
population. On the one hand, we have a 
section dedicated to improving all our rail- 
ways, whilst another sect wish to replace 
them by super motorways. One section 
attempt to improve on an already very good 
safety record, the other to persuade us that 
road fatalities are virtually curable by 
improved roads. Each section is activated 
by the highest motives, but so blinded by its 
own starting point that it cannot see its 
destination. Are we unable to see the best 


of both cases ? Can we not, in our modern- 
isation of railways involving new trains, 
signalling and track, stop trying to tackle the 
lot at once ? 

The protagonists of the road envisage 
fleets of fast vehicles using motorways based 
on existing railways. There are only two 
real advantages. Flexibility before and after 
the termini of the way, and overtaking facility 
on the way. Is this flexibility at either end 
as good as it appears ? Is this advantage of 
overtaking worth the lack of outside control 
of vehicles and need for vigilance and opera- 
tion of steering and driving mechanisms ? 

The B.T.C. in attempting to modernise 
the railways strive to improve a safety which 
is bettered by none. Their chief difficulty 
is the cushion of time or distance which 
is needed to enable the driver of a fast moving 
train to observe and act on signals when his 
train is using the same tracks as other trains 
of differing speeds and varying scheduled 
halts. Further, they wish to ensure that the 
present system of signalling, i.e. train control, 
is improved and effective in fog and adverse 
weather. In addition, they look askance at 
their locomotives and rolling stock and wish 
to modernise them. 

These two diverse schemes are capable of 
marriage in a manner which will cost less 
than the former, and possibly less than the 
latter. 

The one-time Great Central line out of 
London is relatively unsullied with industry. 
It provides a route which passes close to the 
Midland centres, Lancashire, Yorkshire. 
With a junction on to the former Midland 
line it could reach Carlisle and the Scottish 
centres via Settle. The removal of these 
routes from normal traffic would not be an 
extreme embarrassment. This line would be 
recreated as an exclusive entity with all but 
very few stations eliminated, with no junc- 
tions or turnouts except at those stations and 
used only by an entirely new style of train 
controlled not by conventional signals, but 
by v.h.f. radio to maintain controlling and 
speaking contact with each train. Control 
could be such that movement of the train 
was permitted only by the receipt of the 
signal. General instructions could be by 
two-way radio to each train. This is practic- 
able only with the lower ratio of moving 
units for a given passenger or payload offered 
by a rail system and is usable in fog or bad 
weather irrespective. Frozen junctions, since 
these exist only at the centres, would be less 
nuisance. 

The point of this method is that it involves 
the contraction of an existing system as 
stations would be closed and signalling blocks 
increased in length. Uniformly equipped and 
similarly scheduled trains would assist in 
headway reductions. New trains and new 
signalling are already part of the modernisa- 
tion plan. The provision of v.h.f. beacons 
and control receivers on the trains is the only 
new feature. Even the maligned steam loco- 
motive could be fitted as it involves a limited 
number so that quick and cheap operation 
of the scheme with frequent light trains of 
existing locomotives and stock is possible. 


There is no ban to the use of these trains on 
existing tracks with the insertion of a key 
to enable “ non-permissive” start. In the 
final scheme multiple-unit sets would operate, 
splitting at the new junctions whose chief 
feature would be the transfer on to the other 
existing lines ; trains splitting at Rugby for 
Birmingham and Leicester ; Loughborough 
for Derby, Nottingham, and so on. It is 
envisaged that the make-up of the trains 
would include large container-style cars for 
““parcels”’ and fast light freight traffic 
extending gradually to cover all but “ pipe- 
line” freight such as coal, in regular time- 
interval services. 

The route outlined appears the most 
important and immediately operated. Mary- 
lebone is a convenient terminus both from 
the city approach by tube, &c., and for outlet 
as it gives on to the G.W.R. so that Bristol 
and the West could be linked later. 

South and South-East England is not con- 
sidered in this approach certainly, but its 
rapidly completing electrification means that 
automatic power-switched signalling on tube 
railway ideas is possible. With the use of 
this tube style signalling for city transport 
and the above scheme for city-to-city trans- 
port, this island could have as weatherproof 
and safe a transport system as is desired. 

W. A. TORBELL 

Coventry, 

Warwickshire, 
April 14, 1958. 


Sirk,—This last Sunday I travelled on a 
seven-car Birmingham to Gloucester diesel 
train and returned on a nine-car diesel train. 
Both trains were well filled with passengers 
and the popularity of these luxurious trains 
is beyond dispute. British Railways are 
certainly backing a winner and taking into 
consideration the excellent heating and 
ventilation, interior furnishings and refresh- 
ment facilities, I do not see how road buses 
could provide passenger comfort on anything 
approaching this new standard of comfort on 
express diesel trains. When compared to the 
best 4-6-0 steam locomotives, it is obvious 
that with power units distributed throughout 
the train (every alternate car) and the rapid 
acceleration, it is clear that on 100-mile 
journeys with stops the diesel train is the 
winner. 

In this correspondence nobody has said 
much about the effect on Post Office mail, 
if our railway system were abandoned ; the 
effect during a British winter would be quite 
considerable and to the detriment of the 
nation. 

What the League of Railway Conversion 
seeks is a dictatorship which, if put into 
effect, would cause tens of thousands who 
do not own cars, to travel in the cramped 
condition all too common in motor coaches, 
where, if you are over 6ft tall, you sit with 
your knees pressed against the back of the 
seat in front. After five hours like this in a 
seat over the rear axle, you arrive suffering 
from cramp. 

One more point is worth discussing. On 
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our existing roads overtaking improperly 
and misjudging clearance, distance or speed 
contributes to over 20,000 accidents per 
annum. Laying new roads on the existing 
two-line rail tracks will not reduce that, or are 
you going to provide a police patrol to follow 
every vehicle ? My information is that the 
standard of driving of about 40 to 50 per cent 
of all drivers is pretty low, and until this can 
be rectified, we would do well to keep our 
railway system. Moreover, the railways 
are part of the defence of this country and 
no responsible government can neglect this. 


E. W. J. TRILLO 
Cheltenham, 
April 15, 1958. 


Sir,—Before the Editor, in his wisdom, 
tires of receiving storms of paper, and deems 
that “* Correspondence is now closed,” may I 
put forward a suggestion that has not yet 
been mentioned. 

Both the supporters of Brigadier Lloyd 
and his opponents have put forward hosts of 
arguments to prove that both of their cases 
are unanswerable. 

Why not, therefore, combine them ? 

It cannot be beyond the scope of a good 
“ Civil’ to devise a roadway which can be 
built over an existing railway—but about 
15ft over it. A scheme similar, in fact, to 
the short length of overhead roadway on the 
Great West Road now being planned. 

Such a causeway need not be cantilevered 
out from pillars running between the railway 
tracks, but could be supported on the outside 
as well. 

The great advantage of this, of course, is 
that the causeway could be wider than the 
22ft restriction offered by remaining ground 
borne. 

It may be left to readers of THE ENGINEER 
to see for themselves practical solutions to 
the many real difficulties which my idea 
presents, but I suggest that the greatest 
difficulty will be in persuading the “ Town 
and Country Amenities Specialists” that such 
great causeways can be permitted to run 
through the “Green and Pleasant Land, 
&c.”” 

To meet these arguments, it may be said 
that the most useful situations for the cause- 
ways would be between the centres of the 
more densely populated areas, the Midlands, 
East Lancashire and so forth, where there 
is not a green field in sight. 

I hope that this contribution will be treated 
with as much seriousness as the good 
Brigadier’s original proposals, and receive 
some informed comment frem your readers. 

Thank you for your attention. 


P. SNOWDEN MuRRAY, 
A.M.I.Mech.E. 
20, Ullswater Avenue, Thornton, 
Blackpool, Lancs, 
April 16, 1958. 


Sir,—May I suggest that your corres- 
pondence on this subject reveals very clearly 
how only those who have shut their minds 
against the idea of turning railways into 
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roads, and have never really studied the 
subject, venture to write against it. Your 
correspondents advocating it have had to 
use your valuable space mainly to correct the 
others on elementary matters. For instance, 
here are two outstanding corrections. Mr. 
Cule, in your issue of March 14, wanted the 
Government to shoulder the burden of 
interest on transport stock. It is already 
doing more than that. For 1956 the B.T.C. 
were able to claim £54,000,000 from the 
exchequer ; for 1957 there was a further 
£66,000,000, as the Chancellor stated in his 
budget speech, with a forecast of £61,000,000 
for 1958. It is true that these sums must not 
be called subsidies ; but they are something 
worse, being additions to the national debt 
(via B.T.C.), carrying interest at 5} per cent 
per annum; our sons and grandsons will 
have to continue paying for the ephemeral 
railway transport services we are at present 
enjoying ! In addition, on much the same 
basis, the exchequer has been financing the 
railway modernisation scheme, costing some 
£120 million in 1957, £145 million in 1958. 
Could Government do more ? The other 
correction is simply of Mr. Butchart’s view, 
expressed in your issue of April 11, that the 
necessary improvements to the existing high- 
way system would not be costly. They 
would cost £3500 million. That is the figure 
given in a joint paper by the City Surveyor 
of Manchester and the County Surveyor of 
Somerset, embodying a remarkable amount 
of research, which was debated and fully 
endorsed at the Highways Conference held 
last November by the Institution of Civil 
Engineers. Plainly, Mr. Butchart is among 
the many who should study the proceedings 
of that conference. 

I suggest that such valid criticism as can 
be found in the letters against railway con- 
version has amounted to nothing more than 
an expression of the view—readily accepted 
by supporters of the project—that the con- 
verted railway system would be a little short 
of perfect. Mr. Osborne’s letter in your 
issue of March 7 was typical, especially on 
the subject of road widths. Let him reflect 
that there is no inviolable doctrine on road 
width. If one cannot afford dual carriage- 
ways, one makes do with a single carriage- 
way; even the Pennsylvania Turnpike, 
which has an average traffic flow of 10,000 
vehicles a day, narrows down to a single 
24ft carriageway at tunnels (six of them, 
each about a mile long, were originally 
intended for the stillborn South Penn- 
sylvania railway). And if one cannot afford 
12ft lanes one makes do with narrower ; 
between Liverpool and Birkenhead, in the 
36ft Mersey Tunnel, they make do with 9ft 
lanes ; the Dartford-Purfleet tunnel is 
being constructed with a single two-lane 
carriageway 21ft wide. It is necessary to 
keep a sense of proportion on the details of 
the project. The principles of it stand 
unscathed by this correspondence, I submit. 
Railway conversion is a logical development. 
But one does realise that for a development 
to be logical is not enough. Mr. Vosper’s 
letter in your issue of April 18 draws attention 
to a particular piece of conversion that is 
supremely logical. Even that is not enough. 
However, it can be hoped that Merthyr 
Tydfil, through its Chamber of Commerce, 
will continue standing firm against any 
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arbitrary decision to denationalise the line 
in question by selling it off piecemeal to the 
adjoining landowners. 
T. I. Ltoyp 
230, Lauderdale Mansions, 
London, W.9, 
April 20, 1958. 


Book Reviews 


Automation in Business and Industry. Edited 
by E. M. Grasse. Chapman and Hall, 
Ltd., 37, Essex Street, London, W.C.2. 
Price 80s. 

Tus book is based on a series of lectures 

delivered at the University of California, 

by twenty well-known American Engineers. 

An introduction is written by L. M. K. 
Boeltar, Dean of the College of Engineering, 
University of California, his theme being 
“* Reflections on Automation.” It embodies 
a quick glance at the historical developments. 
In passing he quotes Cledo Burnetti as 
saying “that no development is under way 
or is anticipated that will make it possible 
for industry to operate without workers,” 
and gives reasons for the statement. The 
more this idea can be seeded, in Britain, 
the better it will be for all concerned. The 
remainder of the book is so packed with 
worthwhile information on automation 
that, unless this review is to become a mere 
list, the only possible thing to do is to take 
samples from a very few of the twenty 
lectures to encourage those interested to 
read them all. 

The first lecture is by Simon Ramo. It 
is from this the book title is taken. It is 
in the nature of a review during the course 
of which he makes this apt remark to illus- 
trate the value of automation in business : 
** A larger and larger fraction of the personnel 
seems to be engaged in moving information, 
papers, directives and plans about, and a 
smaller fraction seems to be engaged in the 
substantive matters with which the business 
at first glance appears to be primarily con- 
cerned.” Automation will help us to put 
first things first. This also is much to the . 
point. ‘* We do not yet understand business 
and industry very well in regard to how elec- 
tronics might best be used. We are design- 
ing equivalents for existing systems or pieces 
of systems. We do not yet know very well 
what and how reliable the economics of the 
new equipment will be.” 

One of the longer lectures by Harold 
Chestnut (General Electric Company) on 
“* Feed-back Control Systems ”’ was covered 
thoroughly by text and by diagram. He 
dealt, at some length, with the requirements 
of stability and accuracy and gave a mathe- 
matical basis for stability. Several examples 
of automation in industry are provided such 
as tracer controls with examples of two- and 
three-dimensional controls applied to machine 
tools. Steel mill controls are brought into 
the picture. Voltage regulation is touched 
upon as also is magnetic loop control for 
steel mill pickling lines, both with explanatory 
diagrams. 

A very considerable portion of the book 
is devoted to computers and data processing. 
Analogue computers are dealt with by Stanley 
Fifer of Dian Laboratories and digital 
computers by Willis H. Ware of the Rand 
Corporation who gives a very complete 
description of the difference between the 
analogue and the digital machines... New 
fields of application for the latter are indicated 
as (a) “ The control of street traffic. (6) Com- 
pletely automatic bank systems, including 
sorting and handling of cheques and docu- 
ments. (c) New high-speed chemical 
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processes with digital control. (d) Digitally 
controlled machine tools. (e) Airport con- 
troller assistance. (f) Personnel training.” 

Production engineers will be interested in 
the contribution by R. W. Bolz, Editor of 
Automation. His paper: ‘“ Manufac- 
turing Automation” was designed to “cover 
some fundamental points while, pictorially, 
making an extended tour of many manu- 
facturing industries.” He starts by describing 
a one-man automatic line for producing 
six components from steel strip, delivered 
finished in boxes in 500 or 1000 lots. Then 
follow examples of transfer machines and 
assembling processes. The author quotes 
a problem which demanded the assembly 
of 3,500,000 separate parts into some 
25,000 units per diem. Human _ hands, 
unassisted, could not deal with the daily 
assembly of 25,000 units each containing 
140 pieces. Hence this is an illuminating 
example of the need for automation in the 
circumstances in which we now live. 

Mr. Bolz described press assembly for 
putting low-cost ball bearings together. 
The bearings consist of two rings, a set of 
balls and a shell. The bearings are assembled 
in six operations and are automatically 
packaged. The author deals at length with 
tape-controlled machines and their possi- 
bilities. Warehouse control is described in 
which the goods are automatically deposited 
and retrieved as required ; then sorted and 
packaged at the end of the line; with the 
inventory kept up to the minute no matter 
what is paid in or taken out. 

Mr. Bolz utters words of wisdom in regard 
to installing automation. This involves 
proper consideration of basic principles of 
automation and the need for re-thinking 
the design of piece parts and units. He 
believes that the question for the future 
is not “ will there be automation but how 
much will there be and how soon will it 
spread across all manufacturing industry?” 

Frank K. Shallenberger, of Stanford 
University, spoke on the “ Economics of 
Plant Automation,” strictly from the dollars 
and cents aspect. He, pertinently, asked— 
why has industry not taken greater advantage 
of the opportunities in automation that have 
been available, now, for some time ; and 
answers that “very often management does 
not know what is available or how to use 
it.... most managements simply have not 
had, or have not taken, the time to study 
the new developments in the light of their 
own company’s needs.” This is most 
illuminating, coming, as it does, from an 
American speaking to an American audience. 

He utters a warning against archaic 
economic thinking, saying that ““Obsolescence 
is a result of technical change and is not 
affected by accounting procedures.” Several 
astonishing cases are quoted of plant costs 
versus savings made, and the social impact 
of automation is also shrewdly discussed. 

Although this method of assembling a 
number of lectures into one volume may not, 
by some, be considered as the most effective 
way of providing information—it can be 
honestly said that anyone already employing 
or thinking of using automation in any form 
would be well advised to have this volume 
on the bookshelf. 


in Semiconductors Vol. II. Edited 
by A. F. Gipson, R. E. BURGESS AND 
P. AliGRAIN. Heywood and Co., Ltd., 
Ingersoll House, 9, Kingsway, London, 
W.C.2. Price 63s. 
Tue books in this series are edited for the 
purpose of keeping a specialist, who works 
in one field of semiconductors, abreast of 
developments in related subjects, which may 
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have a considerable bearing on his work. 
The second volume contains papers on 
the following topics : Semiconductor Alloys ; 
IlI-V Compounds; Radiation Effects in 
Semiconductors ; Lifetimes of Free Electrons 
and Holes ; The Production of High Quality 
Germanium Single Crystals ; Impurities in 
Germanium ; High Electric Field Effects in 
Semiconductors ; Theories of Electrolumin- 
escence. Many of the papers are written by 
well-known specialists in the respective fields 
and provide a good review of up to date 
knowledge. Several papers will not only 
be of interest to the physicist but also to 
the engineer whose work is connected with 
semiconductors, provided he has a good 
knowledge of the basic semiconductor 
theories. This applies especially to the paper 
entitled: “‘ The Production of High Quality 
Germanium Single Crystals” by L. G. 
Cresswell and J. A. Powell, in which the more 
technical aspects are predominant. 

The first paper, entitled *“* Semiconductor 
Alloys’ by F. Herman, M. Glicksman and 
R. H. Parmenter is chiefly theoretical, but 
it deals with the subject in such a brilliant 
manner that it can also be enjoyed by many 
readers who are not concerned with a com- 
plete theoretical understanding of the matter. 

The second paper, entitled ‘* Properties 
of III-V Compound Semiconductors” by 
F. A. Cunnell and E. W. Saker deals with 
a topic which has gained considerable 
interest in recent years. A very large number 
of intermetallic compounds has already 
been investigated. It is obvious that the 
authors could not treat them all. However, 
in the limited space available to them they 
give a good, but very short, review of the 
most important properties and describe 
briefly the preparation and purification of 
various compounds. It would have added 
to the value of the paper if the authors had 
not restricted themselves to describing the 
applications of indium antimonide alone. 

A paper entitled “ Radiation Effects in 
Semiconductors ” is written by J. H. Craw- 
ford and J. W. Cleland. It gives a review 
of the effects of atomic radiation, mainly 
on germanium and silicon. Many readers 
will find the paper interesting to read, but 
it is a pity that the authors use their own 
terminology, e.g. “vacant states” for 
acceptor type centres and “* occupied states ” 
for donor type centres, thus affecting the 
clarity of the article. 

The contribution by A. Rose, entitled 
“* Lifetimes of Free Electrons and Holes in 
Solids ”’ is not a review article in the usual 
sense. It presents a treatment of the 
electron and hole lifetime in solids which is 
very different from the one developed in 
connection with transistor and p-n junction 
theory. This unusual approach shows aspects 
of the recombination processes which may 
allow a much simpler discussion in many 
cases of carrier lifetime measurements than 
the Shockley-Read theory, especially when 
combined effects of different recombination 
centres must be considered. The reader will 
find this contribution more easy to read 
than former publications of the author on 
this subject. 

The paper by L. G. Cresswell and J. A. 
Powell, entitled “ The Production of High- 
Quality Germanium Single Crystals” is 
well written and interesting to read although, 
strictly speaking, it, also, is not a review 
paper. It deals mainly with one method 
only of producing single crystals, i.e. by 
horizontal growing. This method is well 
described and the paper includes an extensive 
study of the growth parameters and their 
influence on the electrical and structural 
properties of the crystals. The photographs 
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are excellent. A printing error has oceurred 
on page 146 where the exponent in the equa- 
tion should read (k-1) and not (k-2). 

The paper by D. C. Dunlap, Jr., entitled 
“Impurities in Germanium,” is again a 
reviewing paper. Perhaps it might have been 
of advantage if the author had not attempted, 
in some cases, to present rather complicated 
basic theoretical details which do not appear 
to be essential, but of course the reader may 
omit reading these parts. Also, it is not 
always easy to follow the author’s arguments 
and, in this respect, it would certainly have 
been an advantage if he had used in some 
instances the mass-action laws instead of 
Fermi statistics. However, the paper gives 
a good review and will be of considerable 
interest to those who are chiefly concerned 
with the electrical properties of germanium. 

The contribution by G. B. Gunn, entitled 
“ High Electric Field Effects in Semiconduc- 
tors,” is a very good review and includes 
some particularly interesting parts describing 
the author’s own work in this field. The 
paper contains a considerable amount of 
mathematics which are not easy to follow. 
One would like to have these mathematics 
backed by a better description of the physical 
processes treated, but it is difficult to say how 
far the author could have improved on this. 

The paper, entitled “‘ Theories of Electro- 
luminescence,” written by D. Curie, treats 
electroluminescence from a theoretical stand- 
point. The general.criticism is that it is too 
brief and rather uneven. Of the twenty-four 
pages only three are devoted to carrier 
injection luminescence. The paper has the 
advantage of pointing out major facts to the 
reader who wants to know what is going on 
in a field with which he is only slightly 
concerned. All papers contain extensive 
lists of references. 

Volume II is a natural sequel to Volume I 
of the series and will, no doubt, satisfy a 
wider body of readers interested in the 
subject. 


Books Received 


Into Thin Air. By Dr. E. W. Still. 
Ltd., Yeovil, Somerset. Price 18s. 6d. 

Landing Gear Design. By H. G. Conway. Chap- 
man and Hall, Ltd., 37, Essex Street, Strand, London, 
W.C.2. Price 56s. 

Heat Transfer. Volume II. By Max Jakob. 
Chapman and Hall, Ltd., 37, Essex Street, London, 
W.C.2. Price 120s. 

Casting in Steel. Sir Isaac Pitman and Sons, Ltd., 
Pitman House, Parker Street, Kingsway, London, 
W.C.2. Price 18s. 

Bitumen in Road Surfacing. The Shell Petroleum 
Company, Ltd., 1, Kingsway, London, W.C.2. 
Distributed free. 

Kdiltetechnik. Second revised edition. By Dr.-Ing. 
e. h. Matts Backstrém: Verlag G. Braun, Karlsruhe, 
Germany. Price DM.56. 

Advanced Pattern Making. By L. L. Cox. The 
Technical Press, Ltd., 1, Justice Walk, Chelsea, 
London, S.W.3. Price 45s. 


Hydromechanik. By M. J. Alferjew. B. G. Teubner 
Verlagsesellschaft, Leipzig Cl, Querstrasse 17, 
Germany. Price DM 11.30. 

Synchronous Motors and Condensers. By D. D. 
Stephen. Chapman and Hall, Ltd., 37, Essex Street, 
London, W.C.2. Price 60s. 

Magnetic Tape Recording. By H. G. M. Spratt. 
Heywood and Co., Ltd., Ingersoll House, 9, Kings- 
way, London, W.C.2. Price 55s. 


Principes des Calculatrices Numériques Automa- 
tiques. By P. Naslin. Dunod, 92, rue Bonaparte, 
Paris 6e, France. Price 980 francs. 

Uranium and Thorium. By L. Grainger. George 
Newnes, Ltd., Tower House, Southampton Street, 
Strand, London, W.C.2. Price 25s. 

Advanced Dynamics. By John E. Younger. The 
Ronald Press Company, 15, East 26th Street, New 
York, 10, N.Y., U.S.A. Price 8.50 dollars. 

A Guide to Plastics. Second edition. By C. A. 
Redfarn. [Iliffe and Sons, Ltd., Dorset House, 
Stamford Street, London, S.E.1. Price 18s. 
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Instruments, Electronics and 
Automation 


No. Il—(Continued from page 587, April 18) 


More than 250 British companies and 100 firms from ten overseas countries are 
participating in the Instruments, Electronies and Automation Exhibition which 
opened at Olympia, London, on April 16 and closes to-day, April 25. A con- 
ference has been held in conjunction with the exhibition, the main items in the 
programme being a series of afternoon lectures on thermonuclear developments 
(Sceptre 3), instrumentation and high-altitude rockets, instruments in forensic 
science, computers and numerical automation, instruments in the petro-chemical 
industry and instrumentation in iron and steel. Some of the exhibits of interest to 
engineers are described here. 


SHORT BROTHERS AND HARLAND, LTD. 


NE of the firms which is showing equip- 

ment specially developed for measure- 
ments and research work connected with 
aircraft and guided missiles is Short Brothers 
and Harland, Ltd. 

For example, demonstrations are being 
given of a new d.c. amplifier unit evolved by 
the company’s research department. This 
unit consists of four amplifiers and a number 
of computing components, and is designed 
for the solution of second-order differential 
equations. The range of problems within 
its capacity can be extended by adding 
other computing equipment or by linking 
the d.c amplifier to other similar units. In 
this way a full-size computer can be built up 
from sub-assemblies as the need grows. 

A new time delay unit (Fig. 6) is also shown 
for the first time. It can reproduce a given 
input waveform at the output terminals 





Fig. 6—Time delay unit as used in the Short analogue 
eomputer where it can reproduce a given wave-form 
at output after any desired lapse of time—Short 


after an adjustable time interval, a facility 
which is useful, for example, in simulating 
human reaction times or in studying engine 
fuel systems or governing problems. 

Other exhibits include the Short general- 
purpose analogue computer which is intended 
for the solution of differential equations as 
well as for the simulation of specific physical 

roblems. These computers are designed 
or quantity production and nearly fifty 
of them are stated to be in service in various 
parts of the world. The computer is intended 
to serve as a piece of office equipment, to 
be handled by an operator with no know- 
ledge of electronics. Solutions to problems 
are presented graphically either as a trace 
on a c.r.t. screen or as a paper chart 
recording. The computcr can simulate 
repetitive and transient phenomena in both 


real time and condensed time. The pro- 
vision of continuous drift correction is a 
recent improvement whereby computing 
times can now be extended to an hour or 
more. 

The low-frequency decade oscillator shown 
on the same stand has been designed for 
low-frequency servo testing where very low 
distortion and d.c. content and constancy 
of amplitude are important. This instrument 
covers the frequency range 0-01 to 110 c/s 
in four ranges, and frequency can be set to 
an accuracy of | per cent, using three decade 
switches. Two outputs in quadrature are 
available and oscillation is started by turning 
a “‘ clamp ”’ switch to unclamp the amplifiers, 
thus initiating a true sine wave (starting from 
zero amplitude) and a true cosine wave 
(starting from maximum amplitude). When 
the amplifiers are reclamped the oscillation 
decays exponentially to zero, a refinement 
which is important in testing servos where the 
avoidance of snatch is desirable. The 
oscillator can be operated from a Short 
general-purpose analogue computer and 
clamping then takes place in synchronism 
with the computer clamping. Accurate ramp 
and step functions can also be generated by 
the oscillator. The instrument is normally 
supplied in a case measuring 20}in by 1I4in 
by 14in, and is suitable for mounting on a 
standard 19in rack, the front panel height 
being 124in. 


Performance of Low-Frequency Oscillator 


Frequency range me a . 0-01-110c/s 
Maximum output voltage ... te oe 
m 


Maximum output current ... 


D.C.content ... ... ... ... Lessthan 100 microvolts 
Tota! harmonic content . Less than 0-2 per cent 
Frequency accuracy ... ... ... +1 percent 

Amplitude accuracy ... ... ... + Il percent 


The display also includes a continuous 
function unit which enables any smooth 
single valued function, whether expressed 
mathematically or graphically, to be approxi- 
mated by a series of twenty-one straight lines. 
It contains two drift-corrected amplifiers, one 
drift-compensated amplifier and twenty-one 
diode sections, any of which may be connected 
in parallel. The amplifier units are detachable 
and have plug and socket connections. Twenty 
of the diode sections are identical and each 
one is provided with a biasing potentio- 
meter working over the range +5V or+50V, 
and a slope-adjustment potentiometer giving 
a maximum slope greater than 3-0. A four- 
position switch determines the quadrant in 
which the section is to work. In addition 
each section has its own “ On-Off”’ switch. 
The remaining section is purely linear and 
allows the setting up of any continuous 
straight line which cuts the x-axis within the 
range —45V to +45V and whose slope is 
not greater than 20. 

A simplification of the twenty-one segment 
continuous function unit described above is 
the sine-cosine generator. It provides, an 
output voltage which is the sine or the cosine 
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of the input voltage, the particular function 
being selected by a manually-operated switch 
on its front panel. It contains three drift 
corrected amplifiers and a diode non-linear 
system containing thirteen diode sections 
and one “ steep-slope ” diode segment. The 
diode system is preset to provide 270 deg. 
of a sine wave (i.e. --90 deg. and +180 deg.) 
by fourteen straight lines. A positive or 
negative initial condition voltage applied 
to the input of the first amplifier is used to 
position this sine wave in relation to the 
incoming signal voltage. With the negative 
voltage selected the sine wave is positioned 
so that zero signal input corresponds to a 
zero crossing on the x-axis, and the output 
voltage is then a sine function of the input 
voltage. With the positive voltage selected 
the sine wave peak occurs at zero signal 
input and the output voltage is then a cosine 
function of the input voltage. In either case, 
nine of the fourteen segments will be in use 
to simulate +-90 deg. of the sine or cosine 
waveform. The output voltage is 50 sin V;/20 
or 50 cos V;/20 where V;, is the input voltage. 
Selection of sine or cosine function is made 
by a manually operated switch on the front 
panel of the unit. 


MINISTRY OF SUPPLY 


An automatic dip-soldering machine and 
a local thickness tester for non-magnetic 
coatings in the bores of long tubes are being 
shown by the Ministry of Supply, Shell Mex 
House, Strand, London, W.C.2. 

The dip-soldering machine provides means 
for multiple soldering in one operation, and 
is intended primarily for use with printed 
circuits. The board to be soldered is 





7—Gauge for measuring thickness of non- 
coatings inside long ferrous tubes, either 
smooth bore or rifled—Ministry of Supply 


Fig. 


loaded into an adjustable carriage, which is 
pivoted in an outer frame. A low-frequency 
vibration is applied to the board, just prior 
to lowering it to the surface of the solder and 
is continued to the end of the cycle, when 
the board is returned to its original position. 
The time of contact between board and solder 
bath is adjustable between six and ten seconds 
and is automatically controlled to eliminate 
such faults as blistering of the insulating 
board and destruction of bond between 
copper strips and insulating board. The 
vibration applied to the board eliminates 
such defects as “ dry ” joints, solder bridging 
and “ stalactites.” 

In its present form the machine will 
accommodate varying sizes of board up to 
a maximum of 9in by 74in, and is capable of 
production rates in excess of 100 boards per 





Figs. 8 and 9—{Left) The bridging test rig at the Ministry of Supply Military 
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ing Establishment, Christchurch. The rig, subject of a display, can impose 


Engineering 
a strain of up to 500 tons on a constructional section of up to 600ft long. (Right) M.E.X.E. bridging test rig in use—Ministry of Supply 


hour. The machine was developed by the 
Ministry of Supply Signals Research and 
Development Establishment, Christchurch, 
Hants. 

The coating thickness gauge was developed 
at the Ministry’s Armament Research and 
Development Establishment for measuring 
the local thickness of non-magnetic coatings 
inside long ferrous tubes. 

Enclosed in the gauge head is a soft iron 
armature bent at right-angles and carrying 
primary and secondary windings. One end 
of the armature extends through the wall of 
the gauge and is applied to the bore surface. 
A constant alternating current is passed 
through the primary winding and the current 
induced in the secondary varies with the 
thickness of the coating which acts as a gap 
in the magnetic circuit. This secondary 
current is rectified and measured and its 
value is a function of the coating thickness. 
The measuring head is enclosed in a cylindri- 
cal steel casing which acts as a fixed damping 
on the coils and so minimises the damping 
effect of the ferrous tube being measured. 

In rifled tubes, mechanical locating devices 
are fitted (Fig. 7) which enable the measuring 
stylus to follow along the centre of a land, 
the gauge head rotating with the twist of the 
rifling. 

Another display on the Ministry of Supply 


10 TONS MAX. ALLOWABLE 
SIDE LOAD ON BALL JOINT 
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ft 


stand relates to a bridge-testing rig which 
can impose a load of up to 500 tons on a 
structural section up to 600ft long. The 
rig (Figs. 8 to 10) consists of two independent 
rail-mounted gantries which can be spaced 
at 19ft to 150ft centres. Each gantry carries 
a loading beam able to apply a downward 
load of up to 250 tons through the ball joint 
of a loading platen. This load is distributed 
to any structure under test through a loading 
pad surmounting any required arrangement 
of spreader beams. Structures or structural 
elements up to 35ft wide by 29ft high by 
600ft long can be accommodated beneath 
the loading beams. Each gantry can also 
be used to apply tensile loads up to 150 tons 
to vertically mounted specimens not greater 
than 15ft Sin long by 4ft 9in wide. 

The loading beams can move downwards 
40in whilst applying load and so follow up a 
deflecting structure whilst its rate of descent 
can be varied during loading from Oin tol jin 
per minute to suit the stiffness of the structure 
under test. Structures can be loaded eccentri- 
cally by setting the loading platen up to 6ft 6in 
off centre. Under these conditions, the 
loading pad tends to move over as the struc- 
ture twists. To allow this to happen with a 
minimum of restraint, the lower part of the 
loading platen, carrying the ball joint, can 
move a further 12in under the load relative 
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Fig. 10—M.E.X.E. bridge testing rig—Ministry of Supply 


to the upper part on rollers which separate 
the two portions. Similarly, the loading pad 
can move half an inch along the axis of the rig. 

All the load applied by the ball joint of the 
loading platen passes through a load cell 
placed immediately above it. The load cell isa 
circular steel column around the middle of 
which a number of electric resistance 
strain gauges are mounted. Compressive 
loads on the cell change the electrical re- 
sistance of the strain gauges by amounts 
proportional to the applied load. 

The applied load is normally shown directly 
in tons on the dial of a self-balancing load 
indicator to an accuracy of -+-1 ton. Should 
greater accuracy be required, a manually 
balanced double d.c. measuring bridge, 
designed by M.E.X.E. can be used to 
measure any loads to +0-25 per cent. 

The loading beam is hoisted to any con- 
venient height on S.W.R. tackles passing from 
a motor in the gantry head girder to the top 
of two screwed rods, each rod passing through 
a motor-driven nut mounted in a gimbal 
frame at each end of the loading beam. As 
cross heads prevent rotation of the screwed 
rods, the loading beam is driven up or 
down the screwed heads when a motor in 
the loading beam turns the nuts. 

Anchoring the lower end of each screwed 
rod to the inner foundation rail by means 
of anchor links, a triangular beam and two 
rail clamps enables the loading beam to be 
driven down to load a structure in compres- 
sion since the upward reaction on the loading 
beam is resisted by the deadweight of the 
massive concrete foundations to which the 
foundation rails, and hence the anchor links, 
are attached. By securing the loading beam 
to the head girder and letting the screwed 
rods move vertically relative to the loading 
beam when the nuts are turned, tensile tests 
can be carried out on specimens placed 
between the end of a screwed rod and the 
triangular beam beneath it. In such tests, 
the rail clamps are disengaged and the load 
in the triangular beam is taken by a pin in the 
gantry base-frame so that the inner legs of 
the gantry tower take the compressive 
reaction. Each gantry is operated from a 
control cabin built into one of its towers, 
and numerous minute switches and safety 
devices prevent overloading or misuse. 

The bridge-testing rig is available for 
tests sponsored by Government or industrial 
concerns on application to the Director, 
M.E.X.E., Ministry of Supply, Christchurch, 
Hants. 


(To be continued) 
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Improved P.T.F.E. impregnated 
Bronze Dry Bearing 


The Glacier Metal Company, Ltd., has developed an improved high performance 
form ef P.T.F.E. impregnated bronze dry bearing material known as the “ DU,” 
which is stated to have a wide field of use under the arduous working 


conditions required of unlubricated bearings. 


This new bearing consists of a 


steel backing to which there is sintered a spherical bronze powder impregnated 
with a mixture of P.T.F.E. and lead. It is being marketed at present in the form 
of wrapped bushes from %in to 2in nominal bore and thrust washers from in 
to 2}in bore, as well as in the form of tubes and rods for machining. We reproduce 
an article by Mr. D. C. Mitchell, the senior research investigater of the company, 
which deals in detail with the development and properties of the new bearing. 


OLYTETRAFLUOROETHYLENE 
(P.T.F.E.) is a chemically inert straight 
chain fluorocarbon plastic which, because of 
its good anti-friction properties, has been 
adopted as a basis for a number of bearing 
materials which are intended for use without 
any form of oil or other liquid lubrication. 
The method of utilising the properties of 
P.T.F.E. which overcomes the inherent 


disadvantages of use of the plastic in bulk, 
even when fillers are added to the plastic, and 
which does not suffer from a lack of P.T.F.E. 
associated with surface treatment of metals, 
is to impregnate the plastic into a porous 
This method of using P.T.F.E. 


metal matrix. 





Fig. 1—Structure of P.T.F.E. impregnated dry ‘*DU’”’ bearing, showing the 
steel shell 


sintered impregnated matrix on the 


consists of introducing the plastic into a 
sintered porous metal matrix so that two 
completely interlocked sponge networks are 
obtained, one of the plastic and the other of 
the sintered metal. For the best performance 
of this material the structure should be 
similar to that shown in Fig. 1. This 
consists of a steel backing on to which is 
sintered a thin porous layer of spherical 
bronze powder (89 Cu/I1 Sn). The inter- 
connecting porosity in the bronze is filled with 
P.T.F.E. or a mixture of P.T.F.E. and filler 


so that all of the voids to the full depth of 
the sintered layer are filled, and approxi- 
mately 0-0008in thickness of the same 
material is left on top of the bronze spheres. 

The properties of this material are given 
in Table I and for purposes of comparison, 
the properties of some other self-lubricating 
bearing materials are also tabulated. 


TESTING OF Dry BEARING MATERIALS 


In the company’s investigations of the 
properties of dry bearing materials, a variety 
of bearing testing machines have been used. 
One machine is for testing flat annular thrust 
washer specimens 1-575in outside diameter, 


0-905in inside dia- 
meter and of any thick- 
ness up to 4in. The 


opposing member is a 
flat annular ring gen- 
erally of mild steel 
which is referred to as 
the test sleeve. Speeds 
of 750, 1500 and 3000 
rp.m. can be used 
with loads up to 250Ib 
which are applied 
hydraulically. The 
second machine is for 
testing cylindrical 
bushes under condi- 
me tions in which the load 
is unidirectional to the 
bush or in which the 
load rotates around 
the bush. Bushes from 
2in id. by lin long 
down to bushes jin 
i.d. by fin long can be 
tested using dead loads 
of up to 250 lb and 
speeds from 250 to 6000 r.p.m. For the 
majority of tests a ground and polished 
mild steel shaft is used. All tests are run 
without any lubricant, using solvent degreased 
test assemblies, and without any form of 
cooling of the test machines. Tests are 
always started at the full load and speed 
condition. 

On these machines the temperature in the 
vicinity of the test head is continuously 
recorded and wear gauges, graduated to 
0-000lin, are used to record the total wear 


























TABLE I 
_ Oil- | Oil- P.T.F.E. P.T.F.E. 
impreg: | impr d Graphite in sintered with glass 
Property sintered sintered (bearing Nylon bronze | fibre or 
bronze iren grade) | “De” asbestos fillers 
Compressive yield strength of bushes, 4-8 ‘ee — 1-5 22-9 | 1-3 
tons/sq. in. | | j 
VPN hardness, HD30—w.. =Ci«wsssCi«s*s arr 30—35 40—50 — (2) 30—35 | ~ 
Thermal conductivity, cal/s/em/em?*/C...._... 0-1 0-1 0-1 | 0-001 0-1 | 0-001 
Linear expansion coefficient/deg. Cent. x 10-* 20 | ( 5 150 15 90 
Type of fubricamt ... 20. sec cee te ave oil graphite (oil) 80 per cent PTFE 
PTF. 
| | j 20 per cent 
| } lead | 
Lubricant, per cent seo eee sn ccs eee] «=F | 2S | O00 | _ 32min | 70(P.T.F.E.) 
Surface layer thickness ... ... ... ... - _ | pare par 0- om 
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of the test specimen and its steel mating 
member. A test is diseontinued and said 
to have failed when 0-00Sin of wear has 
taken place, or in a few cases upon seizure 
of the specimen and sleeve. As with fatigue 
testing, it was necessary to decide on a test 
duration at which tests were to be dis- 
continued even though failure had not taken 
place. The period chosen was 1000 hours, 
which is a reasonable minimum life for many 
applications. Permissible conditions for a 
bearing life in excess of 1000 hours can be 
obtained by extrapolation of the PN against 
life relationship discussed later. A few tests 
have been continued beyond 1000 hours and 
these indicate that such extrapolation is 
reasonably reliable. 


METHOD OF OPERATION OF P.T.F.E. 
IMPREGNATED BRONZE BEARING MATERIALS 


The method by which a P.T.F.E. impreg- 
nated bronze material operates has been 
shown by means of a series of photographs 
taken at geometrically increasing intervals of 
time during a test on a thrust washer rubbing 
against a mild steel sleeve. These photo- 
graphs show that when the bearing 1s first 
used the sleeve rapidly wears away the surface 
layer of P.T.F.E. on the bearing and, in so 
doing, acquires an extremely thin but 
tenacious film of P.T.F.E. This process is 
accompanied by what is termed the “* bedding- 
in wear” of the bearing which, as can be 
seen from Table II, is equivalent to the 


Taste Il—Relationship between Surface Layer 
Thickness and Bedding-in Wear 
in 10-* 
ure red 
Mean initial S.L. thickness 0:5 1-4 2-5 
Mean bedding-in wear 0-6 1-3 2-4 


initial thickness of the surface layer. These 
results are obtained from about twelve tests 
with each surface layer thickness. 

When the surface layer has been removed, 
the thin residual layers of P.T.F.E. on the 
bearing and shaft surfaces are maintained 
from the store of material within the porous 
bronze. This is accomplished by virtue 
of the fact that at points where the shaft and 
bronze touch, due to local loss of the thin 
residual film of P.T.F.E., the higher friction 
at the points causes local heating. This local 
heating forces the P.T.F.E. from the porous 
bronze because it has a much higher co- 
efficient of expansion than the bronze. This 
exuded P.T.F.E. is then wiped over the 
exposed metal surfaces. 

Thus after the initial wear of the surface 
layer this type of bearing material shows very 
little further wear until all the available 
P.T.F.E. in the bronze matrix has been used: 
This has been confirmed by studying the 
wear figures from twenty tests which ran for 
1000 hours without failure, the results of 
which are given in Table III. The tests were 


TaBLe Iil—Wear of P.T.F.E. Impregnated Bronze 


Bearings 
| Range, 
Mean, | nx lo 
| in x 10-* | (95 per cent 
| limits) 
| ied 
Bedding-in wear (after approx. 40 1-1 i +0°8 
hours) | ' 
Bush wear after 1000 hours ... ...| 1S £1-2 
Difference between bedding-in wear, 0-4 LO-7 
and wear at 1000 hours 
Shaft wear (after 1000 hours) 0-05 £0-15 








made with jin diameter, jin long bushes using 
mild steel shafts at a variety of loads and 
speeds. The bushes had a mean _ initial 
surface layer thickness of 0-00lin. 

In the first line of Table III, the mean wear 
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after bedding-in is given together with the 
variation in this value expressed as the 
95 per cent confidence limits. Similarly, the 
measured wear after 1000 hours of testing 
and the variation in this value is given in 
the second line. These values include the 
differences in behaviour from bush to bush 
as well as errors in measurement, so that the 
variability is rather high. The mean bedding- 
in wear is approximately equal to the mean 
surface layer (0-001in) which was left on the 
surface of the bearing. In the third line is 
given the average amount of wear and the 
variation in this wear, after allowing for 
bedding-in, which was obtained from the 
measured differences within individual bushes. 
A statistical calculation shows that this 
difference in wear values is significant 
P—0-001). 
' Taking the mean wear value of 0.4 x 10-in 
for 1000 hours, then the wear rate Is 
4x10~in per hour. The measurements on 
the shaft taken before testing and after 
testing and summarised in the fourth line, 
show that there has been no significant wear 
of the shaft after 1000 hours of use. 


MATERIAL FACTORS WHICH AFFECT THE 
BEARING PROPERTIES OF THE MATERIAL 


Sintered spherical bronze was chosen as 
the matrix for the P.T.F.E. impregnation 
because of a range of sintered materials 
including iron, stainless steel, nickel, copper, 
dendritic bronze and copper lead, it gave by 
far the longest time to failure during bearing 
tests. The amount of P.T.F.E. present in 
the bronze also plays a significant part in the 
bearing performance as shown in Fig. 2, 
where it can be seen that as the ratio of 


aoe 
} Soe 2S EEE 


e— ee 


ee eee | 


VOLUME OF BRONZE 


VOLUME OF P.T.E.F 





+++ +ee 


’ 
} | 
| | 
ee 
an ee Ge a SS ee 
- 
$F — + 
] ' 
~— ow & " 
| | 
4-4 $d. 
+—+—4— - + 
oe NS a | 
} met ae | 
+ + 


© b 4 
= TIT + 
Ee 


= oe eee ee eee 





— 


TIME TO FAILURE (0-005" WEAR) HOURS 


PV = 10,000 tb/sq.in ft./min., vacuum impregnated : 
surface layer = 0-0002in: fully compacted. 


Fig. 2—Relationship between P.T.F.E. content and 
time to failure 


P.T.F.E. to bronze increases in the bearing 
material, so the time to failure increases 
exponentially. It may be dangerous to 
extrapolate the line given in Fig. 2 as it is 
known that pure P.T.F.E. or P.T.F.E. with a 
discontinuous metal phase gives poorer 
performance to that shown in this graph. 
The ratio of P.T.F.E. to bronze would appear 
to be the controlling factor, for in other tests 
on these materials with an air content of up 
to 9 per cent of voids by volume, it was 
shown that the presence of porosity had no 
detrimental effect on bearing performance. 
The residual surface layer thickness of 
P.T.F.E. or P.T.F.E. mixture left on this 
type of dry bearing material also affects the 
bearing performance, for if a surface layer 
thickness in excess of about 0-001 Sin is used 
then optimum load carrying capacity will be 
achieved. The bedding-in wear is however 
equivalent to the surface layer thickness, so 
that with surface layers in excess of 0-001 5in 
bedding-in wear in excess of 0-0015in will 
be obtained, and for most industrial applica- 
tions this level of bedding-in wear is un- 
desirable and in many cases unacceptable. 
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If a surface layer of 0-0008in is used then the 
bearing load carrying capacity of the material 
is reduced by about 8 per cent and if the sur- 
face layer is as low as 0-0004in then the load 
carrying capacity is reduced by about 20 per 
cent. It has therefore been decided that as 


poeaee 
tt tte 
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| | T lou (PTFE + 
IN 


10 100 
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Mating surface : mild steel, ground and lapped. 
Dimensions of test thrust washers : 

Outside diameter 1 -575in. 

Inside diameter 0-90Sin. 


Fig. 3—Bearing performance in thrust washer form 


a compromise between minimising the 
bedding-in wear and maximising the perform- 
ance, the surface layer should be controlled 
to a mean thickness of 0-0008in and must 
not vary by more than +0-0004in. 

Bearing tests with a variety of materials 
have shown that although sintered spherical 
bronze impregnated with P.T.F.E. alone is a 
good dry bearing material, the addition of 
certain other materials to the P.T.F.E. prior 
to impregnation can have a profound effect 
on the performance. Table IV shows the 


TABLE IV—The Effect of Additions on the Performance 
of P.T.F.E. Impregnated Bronze 
Per cent filler | 
by volume in 
P.T.F-.E. 


_ MoS, 
time to failure, 
hours 


Lead, 
hours to failure 


100 100 
47 383 
218 698 
193 518 
79 490 


mean results of a series of tests on two of the 
additives which gave improved performance 
over the straight unmodified P.T.F.E. These 
tests were made with standard Glacier 
thrust washers with approximately 35 per 
cent by volume of P.T.F.E. or P.T.F.E. 
mixture in the bearing material rubbing 
against a mild steel sleeve and using a test 
speed of 1500 r.p.m. and a load of 56 lb per 
square inch. 

It can be seen from Table IV, that a 20 per 
cent to 25 per cent by volume addition of 
either MoS, or lead to the P.T.F.E. used for 
impregnation gives a considerable improve- 
ment in the time to failure. 

In the light of the above information 
together with other bearing tests, it was 
decided that a standard material should be 
produced as shown in Fig. 1. This material, 
called ““ DU,” consists of spherical bronze 
powder sintered to a steel backing, the bronze 
being impregnated with a minimum of 32 per 
cent by volume of a P.T.F.E./lead mixture 
(4 P.T.F.E.:1 lead powder), and having a 
surface layer thickness of between 0-0004in 
and 0-0012in of the same P.T.F.E./lead 
mixture. 


THE BEARING PERFORMANCE OF “DU” 
MATERIAL UNDER THRUST CONDITIONS 


An investigation has been made of the 
effect of load and speed of rotation on the 
time to failure of “‘ DU” thrust washers of 
the firm’s standard size, using the thrust 
washer testing machine. Speeds of rotation 
(N r.p.m.) of 750, 1500 and 3000 r.p.m. 
were used with bearing pressures (P Ib per 
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square inch) from 20 Ib per square inch up to 
170 lb per square inch. The results of this 
investigation are given in Fig. 3 where the 
product P by N is plotted against the time to 
failure using logarithmic scales. The results 
at each PN value are the mean values from a 
series of tests made at several speeds and at 
the appropriate load. For the purpose of 
comparison, the curve for P.T.F.E. alone in 
bronze (the firm’s ““DP”’ material) is also 
given and it will be seen that the “DU” 
material gives considerably better perform- 
ance than the “* DP.” 

From the results for the “‘ DU ” material 
it can be seen that to ensure 1000 hours of 
life before failure, a PN value of 78,000 Ib 
per square inch r.p.m. can be adopted. A 
detailed study of results has shown that at 
any particular PN value the time to failure 
is independent of the rotational speed or 
thrust pressure so that for a thrust bearing 
operating either at 750 r.p.m. and 104 Ib per 
square inch or at 3000 r.p.m. and 26 Ib per 
square inch, the time to failure will be about 
1000 hours, as the PN value in both cases is 
78,000 Ib per square inch r.p.m. 

The test results discussed above were all 
made with thrust washers operating against 
a mild steel mating sleeve. These results are 
equally applicable for tests using anodised 
aluminium or aluminium alloys, lead, nickel 
or cadmium plated steel, as an investigation 
showed that the times to failure of thrust 
washers operating against these materials 
was the same as that for washers operating 
against mild steel. In the same programme, 
it was found that soft metals and copper base 
alloys were not suitable as mating members, 
as the time to failure was reduced. However, 
with chromium plated steel or with hardened 
steel sleeves, some improvement over mild 
steel was obtained. 

The effect of surface finish of the mating 
sleeve on the performance of P.T.F.E. 
impregnated bronze (“DP”) has_ been 
investigated by using mild steel sleeves 
finished by several methods. The tests were 
made at several PN values, the results of 
which are given in Table V. It will be seen 


TaBLeE V—The Effect of Sleeve Surface Finish on 
Performance of * DP’ Thrust Washers 


Mean time to failure (hours) 
PN, — --- 
ib per square | Ground 
inch r.p.m. Fine turned Ground | and lapped 





27,500 330 1000 1000 
55,000 125 | 260 250 
82,500 100 140 120 
110,000 il 7 5 


that there is no significant difference between 
the tests operated with either ground sleeves, 
or ground and lapped sleeves. There is, 
however, some reduction in performance 
when fine turned sleeves are used. The 
properties of “‘ DU ” material are sufficiently 
similar to those of the “‘ DP ” material used 
in the above tests, for it to be expected that 
surface finish will have equally as little effect 
on the performance of “ DU ” as it does on 
the performance of “‘ DP.” 

For the purposes of comparison, a series 
of thrust washer tests were made at a PN 
value of 50,000 on each of a variety of self- 
lubricating materials using the standard 
conditions described previously with mild 
steel mating members. The results are given 
in Table VI. 

THE BEARING PERFORMANCE OF “DU” 
BUSHES 

(1) The Effect of Unidirectional Loads and 
Speeds on the Performance of “ DU” 
Bushes.—To establish the effect of uni- 
directional load and speed on the time to 
failure of “‘ DU ” bushes, tests were made on 
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TABLe VI—Comparative Thrust Washer Performance 
of Some Self-Lubricated Bearing Materials 





| Mean time 
Type of material | of testing, Reason for 
hours stopping 
(1) “DU” (20 per cent Pb,! 1000+ | 1000 hours reached 


80 per cent P.T.F.E. in 
porous bronze) } | 
os | 0-00Sin wear 


(2) “ DP (100 per cent; 213 
P.T.F.E. in porous bronze) 
(3) Graphite and lead bronze} 158 | 0-010in wear 
(4) P.T.F.E.4+25 per cent) 134 | 0-:00Sin wear 
graphite | 
(5) Oil (impregnated porous) 105 | 0-010in wear 
bronze) 
(6) Phenolic resin+ MoS, ...| 73 | 0-00Sin wear 
(7) P.T.F.E.+25 per cent 48 | 0-005in wear 
& fibre 
(8) MoS, treated steel ... ... 26 Seizure of specimen 
and sleeve 
(9) Graphite (bearing grade). 24 0-00Sin wear 
(10) Porous bronze+25 per 17 0-00Sin wear 
cent MoS, 
(11) Asbestos + resin + MoS, +} 0-8 | 0-00Sin wear 
(12) Nylon oe Sea | 0-3 | 0-010m wear 
! i 





bearings gin internal diameter and jin long 
using an initial clearance of 0-0015in and 
ground and emery polished mild steel test 
shafts. In this investigation, four rotational 
speeds (N) were used—750, 1500, 3000 and 
6000—r.p.m. with loads which were uni- 
directional to the bushes, to give bearing 
pressures (P) ranging from 20 lb per square 
inch up to 326 Ib per square inch on the 
projected bush area. 

It was found in common with previous 
tests on P.T.F.E. impregnated bronze 
materials that the time to failure was con- 
trolled by the product PN. No matter 
what level of P or of N was used, the time to 
failure was constant, within experimental 
error, for a constant PN value. The plot 
of PN against time to failure for “DU” 
bushes is given in Fig. 4, where, for purposes 
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Shaft : mild steel, fine turned and emery polished. 


Fig. 4—Bearing performance of bushes : 
unidirectional loading 


of eomparison, a similar curve is given for 
the results on sintered porous bronze 
impregnated with P.T.F.E. alone, (“ DP’), 
that is without the addition of lead to the 
plastic. 

It can be seen from the graphs for the two 
materials, that both behave in a similar 
manner. At the higher test levels the plot 
of PN against time to failure (#) is linear 
and has a slope of —1. This shows that in 
this region of accelerated testing, the time to 
failure is inversely proportional to the PN 
value, which gives:—(1) PNH =42 x 10° for 
“DU” material, and (2) PNH=4-3 x 10° 
for “ DP” material. 

At a particular level of the PN value there 
is a break in both graphs, where the above 
relationships no longer hold and markedly 
improved life is obtained for a small reduction 
in the PN value. In this region of testing, 
it has been well established, for “DP” 
material, that the relationship between PN 
and time to failure (H) is still linear when 
plotted using logarithmic scales. The slope 
of the line, however, has changed from 
—1 to about —}. From the evidence 


THE ENGINEER 


available so far from the tests on “ DU,” it 
appears reasonable that this material has a 
similar slope after the break point in the 
graph. If this is so, then as the relationship 
in this region for ““ DP” is PNH* =7-6 x 10* 
then equivalent relationship for “ DU” is 
PNH*=27-3 x 10'. 

From the latter relationship, it can be 
seen that with a gin diameter by jin long 
“DU” bearing operating at 750 r.p.m., a 
unidirectional load relative to bush of 150 Ib 
per square inch, can be used in conjunction 
with a mild steel shaft and no lubrication 
for at least 1000 hours continuous operation 
before failure occurs. Similarly, a uni- 
directional load of 381b per square inch 
could be used on a bearing of the same 
dimensions running at 3000 r.p.m. with the 
same life expectancy. If a longer life 
expectancy is required then for a bearing 
operating at 750 r.p.m., a life of 10,000 hours 
continuous operation will be obtained if a 
load of 115 lb per square inch is used. 

(2) The Effect of Rotating Loads and Speeds 
on the Performance of ““ DU” Bushes.—A 
limited number of tests have been made 
with bushes gin in diameter by }in long on 
the effect on performance of loads which 
rotate around the bush at various speeds. 
To date, two speeds have been used, 1500 and 
3000 r.p.m. at two PN values, the results so 
far obtained are shown in Fig. 5. For the 
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HOURS TO FAILURE 
Shaft : mild steel, fine turned and emery polished. 


Fig. 5—Bearing performance of bushes : 
rotating load 


purposes of comparison, the relationship 
between PN for rotating-load tests on “ DP” 
bushes is also given. 

A tentative curve has been drawn through 
the “‘DU” results which is parallel to the 
curve for “ DP” results. The justification 
for doing this is that all previous bush tests, 
with various materials of this type, both under 
unidirectional loads (for example see Fig. 4), 
and rotating loads, have shown at high 
PN values, an inverse proportionality between 
PN and time to failure, also as the material 
is improved, so the curve relating PN and the 
time to failure is displaced by a constant 
amount. 

If this tentative curve is accepted, then it 
can be seen that at a PN value of about 
200,000 “‘ DU” bushes should have a life 
expectancy of about 1000 hours. This is 
approximately double the value given earlier 
for unidirectional loads. Under rotating 
load conditions, all of the bush over its full 
circumference is being used, whereas under 
unidirectional loads, only half of the bush 
circumference is being used, so that as twice 
the bearing area is available under rotating 
load conditions, twice the load is to be 
expected. This is a further justification for 
the tentative curve which is given. 

(3) The Effect of Bearing Dimensions on 
“ DU” Performance.—It is to be expected 
that the performance of the “ DU ” material 
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will be very similar to the performance of 


“DP.” Tests have been made at a variety 
of applied loads on “DP” bushes of 
diameters jin, fin and jin using a constant 
rotational speed of 750 r.p.m. The results 
are given in Fig. 6 where the pressure on the 
bush is plotted against the time to failure 
using logarithmic scales. The results show 
that at the higher levels of pressure the time 
to failure is inversely proportional to the 
pressure and independent of the bush 
diameter. As the results are independent of 
the bush diameter, then the time to failure at 
a fixed rotational speed and a fixed pressure 
must be independent of the actual surface 
speed, for as the diameter increases with a 
fixed rotational speed so the surface speed 
increases in proportion to the bush diameter. 
Previous tests on bushes all of the same 
diameter (jin) had shown that the time to 
failure was inversely proportional to either 
the rotational speed or to the surface speed. 
These two factors could not previously be 
separated, for with a constant bush diameter 
and a varying rotational speed as the 
rotational speed is increased, so the surface 
speed is increased in proportion. 

The evidence given in Fig. 6, together with 





I y mas Ne UTF 
+ pe Dhrecerie « 
TTE= ¢ Se" DIAMETER! | | 


‘ 
{ 
* 1," DIAMETER\+ H 
{ 








ial 
——+ ee eS Eee 
meee 


PRESSURE ON BUSH — P.S.1. 


eres SOR, AR SP 
TEST SPEED = 750 R 
| BUSH LENGTH = 34” 

10| 
10 





rt 
CT 
mal 


sf 

| 

! 
=e eee Ee — ee 


TIME TO FAILURE — HOURS 
Shaft : mild steel, ground and emery polished. 


Fig. 6—The effect of bush diameter on the time to 
failure of “DP” bushes 


the previous information, shows that the 
factor bearing pressure (P lb per square inch), 
multiplied by the rotational speed (N r.p.m.) 
or PN should be used as the criteria of 
bearing performance. As the bearing dia- 
meter changes, so the time to failure will 
remain constant for a constant PN value. 
It was also established for “‘ DP” bushes 
that in the absence of shaft deflection, the 
time to failure of bushes is independent of 
the length of the bush for a constant PN 
value. It is therefore reasonable to assume 
that the PN values established for ““ DU ” 
bushes of gin i.d. by jin long will apply to 
bushes of any dimensions which are not too 
far removed from the size actually tested. 

Some work has been done on the effect of 
clearance between the bush and shaft on the 
performance of ‘“‘DU” bushes. These tests 
show that within the range of diametral 
clearances 0-0002in to 0-003in, very little 
practical effect on performance is detectable. 
Above the upper limit of clearance the 
performance drops off as the clearance is 
increased. 

(4) The Effect of Shaft Type and Condition 
on the Dry Bearing Performance of “ DU” 
Material.—The tests made on “*‘ DU ” bushes 
using mild steel shafts have shown that the 
surface finish on the shaft plays very little 
part in the performance of this material, 
provided a reasonable standard of finish is 
maintained. For example, a turned and 
emery polished shaft gives the same results 






























628 


as a ground shaft. The reasons for this lie 
in the surface layer of P.T.F.E. and lead 
which is left on the bearing material, for in 
removing this surface layer from the bearing, 
the roughness on the shaft becomes filled 
with the P.T.F.E. mixture from the surface 
layer. This gives a uniform, smooth and 
regular surface on the shaft at the end of the 
bedding-in period of the bearing which is 
independent of the initial shaft surface 
finish. 

The hardness of the shaft material is an 
important factor, as can be seen from Table 
VII where the results of ““DP” bush tests 
under unidirectional load are given. 


Taste Vil—Effect of Shaft Hardness on“ DP*’ Bush 
Performance 
Time to failure, hours 


Shaft hardness, mekileiteapinamitei 
PN = 120,000 Ib 


VPN.HDW PN = 60,000 Ib 
per square inch per square inch 
r.p.m. r.p.m 
163 54 35 
300 223 75 
600 1000° 158 
900 1000* 147 


* Indicates that test was stopped and had not failed. 

A similar result is expected for “DU” 
bushes. In practical applications, if a steel 
shaft with hardness of 600 VPN or greater 
is used, then the PN value for the ““ DU” 
bushes can probably be considerably uprated 
over that discussed earlier for tests on mild 
steel shafts of about 160 VPN. It is expected 
that as the PN value for “ DU ” bushes with 
a mild steel shaft and unidirectional load is 
about 115,000 for 1000 hours of continuous 
operation, then if a steel shaft of 600 VPN 
or greater is used the allowable PN value for 
1000 hours of life would be about 200,000 Ib 
per square inch r.p.m. 

The results obtained with shafts of various 
hardness suggests that the performance will 
be somewhat dependent on the shaft material. 
Previous experience on this type of material 
would indicate that anodised aluminium, 
stainless steel, cast iron and various plated 
coatings on steel all give similar results to 
tests using mild steel shafts. Soft metal 
shafts and copper base alloys would be 
expected to give poorer performance than 
mild steel. 

(5) The Effect of Temperature on Perform- 
ance.—Here again, no direct evidence is 
available on the performance of “DU” 
material under various ambient temperature 
conditions. Table VIII shows the effect of 


Taste VIIl—The Effect of Elevated Temperature on 
the Performance of *“* DP” Bushes 


Temp. at which 


Time to failure, hours 
test was made, - 


deg. Cent Test 1 Test 2 
120 44 53 
180 74 89 
240 48 47 


keeping “DP” bushes continuously at a 
fixed temperature by heating them externally 
whilst they are under test. A PN value of 
120,000 was used for this work with mild 
steel shafts and bushes jin i.d. by in long, 
the bush initial clearance was 0-001 Sin. 
These results show that ‘“* DP ”’ bushes and, 
therefore, probably “DU” bushes have 
equally as good performance at elevated 
temperatures as they do at room temperature. 
There is some evidence to suggest that the 
results of tests at 180 deg. Cent. are better 
than those at the other two temperatures. 


CONCLUSIONS 


The “ DU ” bearing material consisting of 
P.T.F.E. and lead impregnated into a 
sintered spherical bronze on steel has a 
considerable field of utility under the arduous 
condition of an unlubricated bearing. It 


THE ENGINEER 


has a thin (0-0008in) surface layer of P.T.F.E. 
and lead which is lost during bedding-in of 
the bearing material; it then continues to 
operate by using the available P.T.F.E. in the 
bronze, during which time it shows very 
little further wear. Its mechanical and 
thermal properties are obtained almost 
entirely from the properties of the bronze and 
steel in the material. Bearings made from 
“ DU ” are relatively insensitive to variation 
in surface finish of the mating material and 
to initial clearances of up to 0-003in between 
a bush and shaft. The performance is 
unaffected by temperatures of up to at least 
240 deg. Cent. 

When operating against a mild steel shaft, 
the loads and speeds which can be used to 
achieve 1000 hours of continuous operation 
are controlled by the bearing pressure P Ib 
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per square inch and rotational speed N r.p.m., 
such that no matter what pressure is used or 
what rotational speed is used then provided 
PN is constant then a constant life will be 
achieved. It has been found that the PN 
values for 1000 hours of continuous operation 
is controlled by the type of bearing being 
used. 

(1) For thrust washers PN =78,000 lb per 
square inch r.p.m. 

(2) For unidirectional load bushes PN - 
115,000 Ib per square inch r.p.m. 

(3) For rotating load bushes PN 
200,000 Ib per square inch r.p.m. 

If operational times in excess of 1000 hours 
are required, then the probable PN value 
which could be tolerated for any given time 
can be obtained by extrapolation of the 
information which is given earlier. 


Automatic Production Machine for 


Railway 


Sleepers 


A railway sleeper machining equipment developed and built by Thomas Robinson 
and Son, Ltd., is designed to trim to length, adze the rail chair seats and bore the 


bolt holes in sleepers at a rate of up to ten a minute. 


This machine is coupled by 


conveyors to a timber incisor, which prepares all four sides of the sleepers by 
piercing for the subsequent deep impregnation of preservative. All of the opera- 
tions on the first machine are controlled by a single operator at a control desk. 


MACHINE capable of trimming, mark- 

ing, adzing and boring wooden railway 
sleepers at the rate of ten a minute under the 
control of a single operator at a central 
panel has been developed and built by 
Thomas Robinson and Son, Ltd., Rochdale. 
On this equipment chain conveyors feed the 
sleepers into the machine which, in one 
continuous sequence, trims them to length, 
trenches seats for the rail chairs, and bores 
holes for the rail spikes or bolts. It is 
designed to handle sleepers for gauges from 
Im to S5ft 6in or in lengths from 6ft to 9ft, 
with nominal widths of 8in, 10in and 12in 
and normal depths of Sin to 6in. 

The new machine, which can be seen in 
the accompanying illustrations, is designed 
to work in a production line with one of the 
firm’s incisors which prepares all four sides 
of the sleepers for deep penetration of 
preservative. The incisor machine, also to 
be seen in one of our illustrations, has the 
speed of its infeed and outfeed conveyors 


arranged to provide an evenly spaced flow 
of sleepers to the adzing and boring machine. 

The adzing and boring machine is motor 
driven throughout and comprises an infeed 
conveyor, a cross-cut saw which can be 
mounted on either side of the conveyor 
according to need, the main adzing and 
boring section, the necessary feed mechanism 
and an outfeed conveyor. The infeed con- 
veyor has two steel chains with suitable dogs 
projecting 2in above table level, and its drive 
is taken from the feed gearbox by a heavy 
chain. The outfeed conveyor is generally of 
a similar design. 

The cross-cut saw which trims the sleepers 
is an optional fitting and is placed beside the 
infeed conveyor before the adzing heads. It 
has horizontal adjustment to provide for 
different lengths of sleepers, and up to 2ft 
can be cut off overlength sleepers. The 


spindle of the 24in saw is mounted on ball 
bearings and is vee-belt driven from a 10 h.p. 
motor. 


A hinged front portion of the table 





In-feed end of adzing and boring machine, showing the adzing heads with the marker saw between them 
and the trimming saw in the foreground 
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allows quick and easy access to the saw for 
removal and replacement. 

The two independent, horizontally adjust- 
able, adzing spindles are each vee-belt 
driven from a 10 h.p. totally enclosed, high- 
torque motor. Each spindle carries a solid 
two-knife cutterblock with Ilin diameter 
normal cutting circle suitable for making 
chair seatings up to a maximum of 22in long. 
The cutters can be set for either horizontal 
or angular (1 in 20) seatings, and shoulder 
cutters are used to leave a clean shoulder 
to the adzed seatings. Hinged combined 
exhaust hoods and cutter guards provided 
give quick access for changing cutters without 
need for breaking the connections to the 
exhaust system. Each exhaust hood has a 
vertical hinge, a spring stop catch for the 
closed position and a flexible nose piece to 
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cast iron brackets, to the underside of which 
is attached a wood slipper. When a sleeper 
passes under the boring heads its adzed 
seatings are pressed up to these slippers by a 
flexible section of bed. When being fitted 
the slippers have holes drilled through them 
the same size as the augers being used and 
at the required centres, so that they can sub- 
sequently be used as setting jigs for the augers. 
The slippers support the augers right up 
to their point of entry into the sleepers. 
The top guides also form parts of exhaust 
hoods for dealing with the chips from the 
boring heads. 

An automatic self-centring device is fitted 
to locate taper or varying width sleepers 
centrally under the boring spindles. This 
device, which can centre sleepers from 74in 
to 124in wide, operates through a cam, levers, 





Out-feed end of the adzing and boring machine, 
t 


showing the boring heads. The control panel is on 


he right 


assist in catching chips over the uneven top 
surface of the sleeper. Chip baffle boards 
are also fitted to assist exhausting. 

The two independent, horizontally adjust- 
able boring heads can be set to bore up to 
four holes at each end of the sleeper and at 
either vertical or angular (1 in 20) settings. 
The ball bearing boring spindles in each 
head have universal joints and are adjustable 
between centre settings of from 24in to 6in 
in the width of a sleeper and 4in to 174in in 
the length of a sleeper. Each boring head is 
driven by vee belts from a 104 b.h.p., high- 
torque motor through a gearbox. The boring 
and withdrawal operation of each head is 
automatic and synchronised with the feed 
gear through a cam, roller, levers and links, 
operating through an overhead rocking shaft. 
To ensure synchronisation the cam is carried 
on the same shaft as the crank disc for the 
reciprocating feed dogs. 

The 4in parallel shank augers are fed into 
the sleepers by the weight of the boring head 
slide, with some spring assistance when com- 
mencing boring. This design ensures that if 
undue resistance should be encountered 
whilst boring due to a broken auger or 
similar cause, the downward movement of 
the boring heads is immediately arrested. 
If less than four holes are required to be 
drilled by either boring head, the unwanted 
spindles can be easily and quickly removed, 
together with their universal joints. 

Two fixed top guides locate the sleepers 
whilst being bored, and each comprises three 


rocking shaft, spring-loaded links and scissor- 
arm quadrants. The cam is mounted on the 
same shaft as the crank disc for reciprocating 
feed dogs and the boring operation cam. 

Whilst being adzed and bored from their 
top faces, sleepers are supported under each 
head by separate flexible bed sections with 
independent rise and fall at each side of the 
machine. This provides for irregularities and 
variations in the sleepers. For the adzing 
operation the top faces of the sleepers are 
located against shoe guides fixed to the 
heads, and hese guides are adjustable to 
permit var. .ons in the depth of the adzed 
seatings. 

The self-adjusting flexible beds, working 
through plungers and counterbalance weights 
in conjunction with the top guide shoes, 
accommodate sleepers either of uneven thick- 
ness or taper sawn, whilst retaining pressure 
on them as they pass under the adzing heads 
and during the boring operation. The out- 
feed conveyor delivers sleepers on to an 
outfeed platform for transfer to creosoting 
bogies. 

The timber incisor makes incisions jin 
long, spaced at 2}in pitch, lin apart, with 
din stagger. These incisions are made by a 
series of lances carried in four heavy rolls. 
The flexible mounting of the top and bottom 
rolls and one side roll of the machine ensures 
that a sleeper is firmly gripped on its passage 
through, regardless of any irregularities in its 
dimensions. Roll pressure is applied through 
levers and adjustable weights. The top 
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horizontal roll only is power-driven by double 
duplex chains and spur gearing ; the lower 
horizontal roll and both vertical rolls rotate 
by contact with the timber as it passes. 

A series of five chain-driven live rolls at 
each end of the machine can be run either at 
the same speed as the incising rolls when 
machining heavy timbers or at a speed 
50 per cent faster than the incising rolls 
when machining lighter timbers such as 
sleepers. The latter arrangement ensures 
each timber butting up to the one in front of 
it when entering the machine and being 
quickly tailed off when finished. The normal 
feed rate for sleepers and similar timbers is 
60ft per minute, but for larger timbers this is 
reduced to 30ft per minute. 


British Standards Institution 


All British Standard Specifications can be obtained from the 
Sales Department of the Institution at 2, Park Street, London, W.1. 


METHODS FOR THE ANALYSIS AND TESTING 
OF COAL AND COKE: PART 5, 1957, GROSS 
CALORIFIC VALUE OF COAL AND COKE 


No. 1016 Part 5:1957. Price 6s. This new 
publication marks another stage in the revision of 
B.S. 1016 (Parts 1 to 4 were published earlier this 
year). As was the case in B.S. 1016 : 1942 the basis 
of the methods is the burning in oxygen at constant 
volume, in a bomb calorimeter of known heat 
capacity, of coal and coke ground to pass a seventy- 
two mesh sieve. But it should be noted that a number 
of modifications have been made to the original 
method. The reference temperature is now 25 deg. 
Cent. Thermometers of the fixed scale type and of a 
high standard of accuracy are specified ; Beckmann 
thermometers are no longer permitted. The per- 
missible materials from which the components 
of the bomb may be manufactured are specified, 
in order to eliminate the risk of failure due to inter- 
crystalline corrosion. For coals, an initial oxygen 
pressure of 25 atmospheres (gauge) is specified. 
For anthracite the pressure may . increased to 
30 atmospheres (gauge) and this pressure may also 
be necessary for coals and cokes that do not burn 
completely at the lower pressure, particularly in 
bombs of smaller capacity. The crucibles specified 
for coke differ in dimensions from those for coal. 
The method of determining the effective heat capacity 
(water equivalent) of the calorimetric system has been 
specified more closely. A special nickel-chromium 
foil crucible is recommended for use if difficulty is 
experienced in obtaining complete combustion of 
benzoic acid when using crucibles of the type specified 
for coal. Either the Regnault-Pfaundler or the Dick- 
inson formula may be used for calculating the cooling 
correction ; an example showing the calculation 
with each formula is included. 


SPOT WELDING OF LIGHT ASSEMBLIES IN 
MILD STEEL 


No. 1140: 1957. Price 4s. 6d. This revised 
publication now specifies revised requirements for 
the parent metal and for the welding pressures, and 
more guidance on machine settings has been provided. 
It gives requirements for parent metal, edge condition, 
form of components, the types of electrodes to be 
used and for routine tests and inspection. 

Appendices to the publication provide notes on 
welding plant and recommendations for minimum 
initial tip diameter and welding pressure ; there is 
also a graph showing the range of conditions for spot 
welding two equal thicknesses of mild steel. 


WIRE BRUSHES 


No. 2939: 1958. Price 7s. 6d. This specifica- 
tion deals with wire scratch brushes, casting brushes, 
platers’ brushes, scrubs, brooms, rotary cup brushes, 
and with a wide range of types for the removal of 
carbon, scale, paint, &c., from metal surfaces, when 
mounted on portable tools and stationary grinders. 
Many of these brushes were originally dealt with in 
War Office Specification No. TG. 26 and while the 
British Standard may thus be regarded as super- 
seding TG. 26, it includes many brushes not previously 
standardised. 


METHODS OF TESTING CELLULOSE 
ACETATE FLAKE 


No. 2880: 1957. Price 4s. 6d. This is one of the 
series of standards being prepared to cover the testing 
of various plastics materials. It specifies test pieces, 
procedures and the method of expressing sepeiie fee 
the following determinations ; moisture content, 
ash, acetic acid yield, bulk density, sieve analysis, 
free acidity, relative viscosity of a 1 cent solution 
at 25 deg. Cent., and viscosity at 25 per cent con- 
centration at 25 deg. Cent. A separate section of the 
standard is devoted to the sampling of the material. 
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Sintered Friction Elements 


T? make possible the design of clutches 
capable of duties beyond the scope of conven- 
tional asbestos-base friction linings and facings, 
and to provide a Ferodo material for replacement 
purposes on heavy equipment, mainly of 
American design, which has standardised metallic 
facings for certain brake and clutch applications, 
Ferodo, Ltd., Chapel-en-le-Frith, Stockport, 
has now put into production sintered metal 
elements. The production plant was designed 
in collaboration with the S. K. Wellman Com- 
pany, who, we are advised, pioneered the use of 
sintered metal friction linings in America. It is 
claimed that metal elements, fabricated by 
powder metallurgy, offer the designer the advan- 
tages of higher thermal conductivity, a coefficient 
of friction less variable with pressure and tem- 
perature, lessened sensitivity to heat, moisture 





and foreign matter, and greater mechanical 
strength. They are more expensive than con- 
ventional materials, but their use is justified by 
their performance under conditions which are 
beyond the range of conventional materials, and 
where considerations of space weigh heavily. 

The facings are flat discs or segments generally 
built on to steel backing or core members, and 
may be very thin by traditional standards. The 
complete units may then be mounted by riveting ; 
more frequently, the core member may be gear 
cut or splined to transmit torque. They are 
supplied for operation dry or in oil-immersed 
conditions, and, we learn, give excellent service 
against normally accepted steel or alloy mating 
members—that is to say, with a Brinell number 
of 160 or more in dry applications, although a 
lower Brinell number ts acceptable for oil- 
immersed conditions. Cast steel is unsuitable 
for mating members, since it is liable to be scored 
in service. Sintered metal elements for dry 
applications are provided with a special surface 
finish to ensure swift and smooth bedding-in of 
the surface ; this is not necessary for grooved 
facings running in oil, which are supplied with a 
normal machined finish. 

Sintered facings are particularly useful in 
clutches where consistent engagement charac- 
teristics are required. These include the multi- 
plate, oil-immersed clutches employed in auto- 
matic gearboxes, and also the clutches which 
lock up the torque convertors used in railcar 
propulsion. Torque-limiting clutches and ten- 
sioning devices also make this demand, as do 
the host of small instrument clutches where 
smooth take-up or break-away is essential. 

In most designs of electromagnetic clutches 
and brakes the air gap of the magnet is changed 
as the friction surface wears. Even the smallest 


on these sintered metal gearcut facing discs serves to aid 
the face clear of wear particles in dry applications, and to 


change in the gap affects the clamping force con- 
siderably and, therefore, the wear of the friction 
facings must be kept to a minimum if excessively 
frequent adjustment is to be avoided. Sintered 
metal facings, which can be prepared with only a 
thin layer of very wear-resistant friction 
material, enable the full use to be made of the 
available friction material whilst giving extremely 
good life between adjustments. 

In compact clutches, where small size and 
weight is important, the ability of sintered metal 
to work at high pressures and ratings enables 
very appreciable reductions to be made to the 
size and weight of the clutch unit at the design 
stage. This is of particular importance for the 
many aircraft clutch applications, e.g. actuators, 
and has also an obvious advantage in such cases as 
racing car clutches where weight is at a premium. 

We are advised that 
sintered metal linings 
cannot readily be used 
to improve the fade 
resistance or intervals 
between adjustment of 
drum brakes whose con- 
fined size limits their heat 
dissipation; the greater 
conductivity of the metal 
would lead to overheat- 
ing of the hydraulic 
actuator. 

The materials avail- 
able are as follows. 

Ferodo “ SM1.”—A 
general-purpose, bronze- 
based sintered material 
for dry and oil applica- 
tions where a reason- 
ably high coefficient of 
friction is required and 
energy conditions are not 
unduly severe. Typical 
applications include 
master clutches, trans- 
mission clutches, steering 
clutches and _ various 
accessory clutches (e.g. 
power take-off clutches 
requiring a smooth and 
gradual take-up) in earth- 
moving, ordnance and industrial applications. 

Ferodo “ SM2.”—This is a_ bronze-based 
sintered material which has been developed for 
oil-immersed applications requiring smooth, 
gradual engagement ; for example, automotive 
automatic transmissions. 

Ferodo “ SM3."—This is a_bronze-based 
sintered material which is especially suited to dry 
heavy-duty applications, such as master or engine 
clutches on trucks and earth-moving equipment 
and on tractor steering and power control unit 
brakes. It contains several dry lubricants giving 
it heat-resistant and anti-seizing properties. 

Ferodo * SM4.”’—This is an iron-based sintered 
powder material with excellent heat-resisting 
qualities. It is used as a lining to protect costly 


Physical Properties of Sintered Metal Linings 
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Fig. 2—Cerametallic friction material formed as 
pads in steel cups and riveted to a supporting member 


parts, such as flywheels and pressure plates, from 
heat damage and wear. ‘*SM3”’ may be used 
to work against a ““ SM4”’ mating surface. The 


‘friction values remain much the same as when 


““SM3”’ is working against alloy cast iron, but 
the combination offers some advantage in wear 
resistance. 

Ferodo ‘* SMS.’—This is a_ bronze-based 
material designed for applications involving long 
slip periods. It provides for applications in 
seals, lubricated bearings and tension control 
clutches where consistency of friction level and 
low wear rate are the main requirements. A 
relatively high percentage of lead limits its 
operating temperature to about 500 deg. Fah. 

Ferodo “‘SM6.”—This quality is again a 
bronze-based material intended for operation in 
oil. Its relatively high friction coefficient and 
flat torque curve make it suitable where smooth 
engagement must be coupled with a high capacity. 

Ferodo, Ltd., can supply sintered metal facings 
complete with cores or backing members or it 
can sinter the facings on to parts supplied by the 
customer. Cores or backing members can be 
produced from any steel which can be copper- 
plated. For some duties the use of a fairly high 
carbon type of spring steel is advantageous, 
especially where the core member is splined or 
gear cut to transmit the torque. The process used 
in applying sintered metal to a core fully anneals 
the steel. Spline strength should therefore be 
calculated on the strength fully annealed. 


CERAMETALLIC FRICTION MATERIALS 


Ferodo cerametallic friction materials are 
broadly similar to the sintered metal products 
already described, except that they contain a 
proportion of ceramic powder which increases 
their heat and wear resistance, and raises their 
friction level. These advantages are to some 
extent offset by a tendency to abrasiveness and 
higher cost due to manipulating difficulties 
inherent in the material. The latter consideration 
makes it necessary to form the cerametallic 
friction material as a circular pad or button in a 
steel cup. A number of such buttons can then 
be riveted round the supporting member. The 
principal applications for cerametallic materials 
are the clutches of earth-moving and agricultural 
machinery, and aircraft disc brake pads. 


























“§M3"" “§M4"" SMS” | “SM6 
0-26 0-23 sani 
fe er | 0-07 
0: 34-0: 36 0:26-0:28 | os 
5 =e 0:10-0:12 
0-30-0-33 0-2 -0-21 ee 
on = | 9-9-0-99 
6,500 12,500 7,500 6,500 
460 880 330 460 
PHS AE OE “ 
9,300 | 13,400 10,400 | 9,000 
650 940 730 630 
y | oh 
19,100 16,300 | 18,200 18,500 
113 1.150 1.280 «| 1300 
0-216 0-202 | 0-227 0-214 
6-0 5-6 BS i 34 


“suit * =e 
Friction value for design purposes : Ke SENET ae tor: | 
Dry Fo idle <! ies iat 0:24 -- 
Oil... 0-05 0-04 
Static friction value: ae age gaa aN ® we 
y oe a pe wai 0:35-0:38 - 
Oil... hate ke rm 0:10-0:12 0:12-0:14 
Dynamic friction value : aan PECTS Cees oe 
Dry ae he p 0-29-0- 32 : 
oil Se) Hae Seed i 0:06-0:08 | 0-05-0-07 
Ultimate Tensile strength hte: ES CANE AES tet 
Pounds per square inch ... ... 6,700 10,200 
Kilogrammes per square centimetre 470 720 
Ultimate shear strength : era RA. pet ates 
Pounds per square inch ate 8.500 11,400 
Kilogrammes per square centimetre... 600 800 
Cross breaking strength :_ Fy ere * 
Pounds per square inch ere ; 17,500 1,000 
Kilogrammes per square centimetre 1,230 1,480 
Density : | 7 ea 
Pounds per cubic inch ‘ ‘inh Socal 0-216 0-234 
Grammes per cubic centimetre | 6-0 | 6°5 
' 




















April 25, 1958 


THE ENGINEER 


SHORTER REPORTS 


631 





Replica of a Historical Drilling 
Machine 


AmonGst the machine tools of historical 
interest in the Science Museum there is a small 
drilling machine which was formerly the property 
of James Nasmyth. It is stated by the museum 
to resemble the large machines built by Messrs. 
Nasmyth and Gaskell about 1840 and shown in 
Buchanan’s Mill Work of 1841. A full-scale 





Replica, for the Smithsonian Institution, of the Nasmyth 
drilling machine in the Science Museum 


replica of the machine has now been made by 
the London firm of George Wailes and Co., 
Ltd., to the order of the Smithsonian Institution 
in Washington, U.S.A. By courtesy of Mr. Rex 
Wailes we reproduce a photograph of this replica, 
which is an exact copy of the original machine. 
According to the description of the machine 
which appears in the Science Museum catalogue, 
its framing consists of a base with two columns 
supporting a cross girder which carries the drill 
spindle and its driving and feeding arrangements. 
The power is transmitted through mitre wheels 
to the drill spindle, which is fed downwards by 
a central screw supported by a crosshead carried 





on two small wrought iron columns. This screw 
is fitted with a crank handle for feeding it down- 
wards by hand ; there is also an automatic feed 
given by a vertical shaft that is intermittently 
rotated by a pawl worked by an eccentric on the 
lower end of the spindle sleeve. It is pointed out 
that in the larger machines of Nasmyth and 
Gaskell step driving pulleys were used, and an 
independent worktable, with horizontal screw 
adjustment in two directions. 


Air Force Missiles 


WE reproduce a photograph recently released 
showing the air-to-ground missile which is to 
arm the bombers of the Royal Air Force. Few 
details have been disclosed except that it has been 
developed by A. V. Roe, Ltd., manufacturers of 
the “* Vulcan’ seen carrying it; it is obvious 
that the high ground clearance of the big delta 
is most convenient for loading the weapon. 
Whether the missile could be offered up, possibly 
from a pit, to a “ Victor ’’ is speculative. 

The appearance of the vehicle suggests that 
penetration of defences rather than extension of 
range is its contribution to the capability of the 
bomber. It is a canard monoplane of, appa- 
rently, very low aspect ratio delta plan form. 
This suggests a Mach number of the order of 3, 
and there is discernible a surface on the lower 
rear body which may even be intended to reduce 
the wing drag by interference ; if this is, indeed, 
the case, the vehicle may be regarded as aero- 
dynamically advanced, which is unusual in 
British missile aeronautics. There can be little 
doubt that propulsion will be by a rocket burning 
kerosene and hydrogen peroxide. The nose is a 
very sharp ogive, which must present severe 
difficulties to the accommodation of a scanner, 
so that it is probable that, as the term “‘ guided 
bomb ”’ suggests, command guidance from the 
launcher is employed. While no evidence of this 
is visible in the picture, it is not clear whether 
the missile seen is complete or merely a test 
round ; in any case, the scanner—probably infra- 
red—and command transmitter might be expected 
to be in the tail of the bomber. What may bea 
periscope surveying the weapon can be seen 
protruding at the rear of the bomb-aimer’s posi- 
tion. Part of the nose panelling that is usually 
black dielectric material, is on this machine 
grey or white, so that possibly a radar installation 
for detailed study of the ground—or a counter- 
measures equipment—has been eliminated. 

In view of the present proposals for air launch- 
ing of solid-propellant ballistic missiles, it is 
worth recalling that there is about 8ft ground 
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The Avro air-to-ground missile installed on a “‘ Vulcan” bomber 


clearance under the “* Vulcan ” where the weapon 
is seen. However, it is apparent that if a longer 
weapon were to be carried, it would be necessary 
to take off on a jettisonable trolley in place of 
the nose undercarriage. 

The Air Force ground-to-air weapon, the 
Bristol “* Bloodhound,”’ was recently transported 
in a Blackburn “ Beverley”’ from Filton to 
Cranwell to prove the air mobility of the missile. 
The vehicle was loaded on its trolley and accom- 
panied by “ ancillary equipment.” It is known 
that only one aircraft was used, so that the 
complete target tracking and illumination radar 
installations can hardly be implied by this term, 
and the presumption is that it is the expendable 
—-and lightweight—portions of the weapon 
system that are suitable for air supply. 


Electro-Refining of Nickel 


THE International Nickel Company of Canada, 
Ltd., has developed a new process for the electro- 
refining of nickel, its main feature being the 
direct electrolysis of nickel matte and artificial 
sulphide. This contrasts with the usual electro- 
refining methods in which a metal anode is 
used. The new Inco process eliminates high- 
temperature oxidation and reduction operations, 
with attendant losses of metals and sulphur and 
selenium. Instead, nickel sulphide of low copper 
content from the Bessemer converter or other 
source can be cast directly into sulphide anodes 
and electrolysed for the production of high 
quality nickel. The process also permits the 
commercial recovery of elemental sulphur and 
selenium as valuable by-products, in addition to 
cobalt and precious metals conventionally 
recovered. 

The new process constitutes a step forward in 
Inco’s programme to obtain maximum recovery 
of useful elements from the ore it mines, including 
copper cobalt, platinum, palladium, rhodium, 
ruthenium, iridium, gold, silver, iron, tellurium, 
selenium and sulphur. At present, at Copper 
Cliff, Ontario, sulphur is being recovered in the 
form of liquid sulphur dioxide and sulphuric 
acid from the company’s reduction works, and 
selenium is recovered in the refining of copper. 

The process is in commercial operation at the 
company’s Port Colborne, Ontario, nickel 
refinery. Sulphur-selenium separation is accomp- 
lished in a 100ft high fractionating column of 
special design. 

The possibilities of the new method were first 
demonstrated in 1951, when a small piece of 
cast nickel sulphide was electrolysed. It corroded 
smoothly, the nickel and other base metals 
passing into solution, leaving a precious-metal 
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bearing anode sludge containing 97 per cent 
elemental sulphur. A number of obstacles to 
the recovery of sulphur of high purity from the 
sludge were resolved by laboratory and pilot 
plant investigations, and these, conducted jointly 
with Blaw-Knox Company, resulted in the con- 
struttion of a 100 tons per day sulphur fractional 
distillation unit. The sulphur from this unit 
contains less than five parts per million of 
selenium and has an unusually low ash and 
bitumen content. The selenium residue is 
shipped to Inco’s copper refinery at Copper 
Cliff, Ontario, where it is processed for recovery 
of pure selenium. 


Diesel-Electric Mobile Cranes 


Tue standard range of mobile cranes made by 
Steels Engineering Products, Ltd., Crown Works, 
Sunderland, has been revised, and a number of 
modifications and improvements  incorpor- 
ated to improve performance and facilitate 
operator control. The new range of cranes 
incorporates the firm’s “Coles” diesel- 
electric power transmission system in that 
the main oil engine is directly coupled to a 
variable voltage generator which supplies current 
to separate d.c. motors for the hoisting, derricking 
and slewing motions in the lorry-mounted cranes, 
and also the travel motions of the self-propelled 
and rail cranes. 

The points of constructional interest in the 
new full-circle slewing cranes include the intro- 
duction of large diameter ball bearing slew rings 
which obviates the need for centre posts. These 
rings, it is stated, not only reduce frictional 
losses, but they also give a much improved and 
more even load distribution on the chassis frames. 
From the operator’s angle, crane control is 
improved and fatigue reduced to a minimum by 
the introduction of a control console on which 
there are small switches for selecting the motions 
and direction of movements. After engaging the 
required switch for a motion, speed of movement 
is thereafter controlled by the driver by use of the 
engine accelerator. The motions can be operated 
individually or simultaneously as required. 

The self-propelled cranes are made in seven 
standard models with the following capacities : 
6 tons at 7ft radius, when fitted with a 25ft 
centres cantilever jib ; 10 tons at 9ft radius, with 
a 20ft centres cantilever jib; 10 tons at 10ft 
radius with a 20ft centres cantilever jib ; 124 tons 
at 10ft radius with a 30ft centres jib ; 174 tons 
at 10ft radius, with a 30ft strut jib ; 25 tons at 
10ft radius, with a 30ft centres strut jib, and 
45 tons at 10ft radius with a SOft centres strut 
jib. These cranes have rigid chassis fabricated 
from rolled steel sections and plates, and their 
jibs can be extended by the introduction of bolted 
or pin-jointed extension pieces. Power for travel- 
ling is transmitted from the motor through a 
gearbox to a rear axle with fully floating shafts 
and a differential. 

A reversing steering mechanism on the cranes 
allows control of the travel motion by normal 
steering wheel movement regardless of the 
position of the superstructure in respect to the 
chassis. The 45 tons capacity crane also has 
power assisted steering and is fitted with com- 
pressed air brakes which act on all eight of its 
wheels. In addition to an audible and visual 
warning system to prevent over-loading, the 
cranes are fitted with self-resetting automatic 
limit switches which come into effect in the event 
of the driver attempting to hoist or derrick a 
crane beyond its prescribed limits. Automatic 
electro-mechanical brakes are applied to the 
hoist, derrick and slew motions in the event of a 
power failure. The cranes are suitable for use 
with grabs and electro-magnets, and are fitted 
with spring-loaded taglines for this class of 
operation. The new 45 tons capacity self-pro- 
pelled mobile crane is illustrated on this page. 

The four capacities of truck-mounted cranes 
now made are fitted on 6 x 4 wheel drive carriers 
powered by six-cylinder A.E.C. diesel engines. 
Power is transmitted through a single dry-plate 
clutch and a gearbox giving five forward and one 
reverse speeds. If required for difficult working 
conditions, an auxiliary gearbox can be fitted to 
give an extended range of low gear ratios. The 
totally enclosed operator’s cab is conveniently 
positioned on the front of the revolving super- 
structure of the crane and allows the operator an 
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45-ton capacity, self-propelled diesel-electric ‘* Coles ”’ 

crane. The motions of this crane are selected by 

finger switches and their speed is controlled by opera- 
tion of the engine accelerator 


unrestricted view of the hook and working area. 
All the crane controls are suitably positioned to 
ensure ease of operation over prolonged periods, 
and the cab itself may be constructed to withstand 
either severe arctic conditions or for operation in 
tropical climates. 

These full-circle slewing cranes are made in 
capacities of 10 tons at 10ft radius, with a 20ft 
centres cantilever jib ; 124 tons at 10ft radius, 
with a 30ft strut jib; 174 tons at 10ft radius, 
with a 30ft strut jib, and 25 tons at 10ft radius 
with a 30ft centres strut jib. In each case jib 
extension lengths can be fitted to increase the 
working radii of the cranes and they incorporate 
similar safety equipment to that on the self- 
propelled cranes. 

The rail-mounted cranes are made in four sizes 
and are also suited for shunting duties. The two 
smaller capacity cranes of this design are mounted 
on four-wheeled fabricated undercarriages. They 
are capable of lifting, respectively, 10 tons at 9ft 
radius with a 20ft centres cantilever jib and 124 
tons at 10ft radius on a 30ft centres strut jib. 
In each of these machines drive is transmitted 
from two electric motors through reduction 
gearing to the 3lin diameter rail wheels. Air- 
actuated brakes are fitted to operate on all the 
wheels and, if specified, spring railway buffers and 
rail clips can be mounted at each end of a chassis. 

The two heavier capacity rail-mounted cranes 
are designed to lift 174 and 25 tons, respectively, 
at 10ft radius when fitted with 30ft strut jibs. 
The deep-section side plates run the full length 
of their fabricated steel chassis, and each under- 
carriage is mounted on two four-wheeled bogies. 
These rail-mounted cranes, as with the self- 
propelled and truck-mounted machines, rotate on 
a double ring of ball bearings, and have motion 
selection by switches in the driver’s cab. 


Dust Collector 


THE Mikro-Pulsaire Collector, an American 
machine, is now manufactured under licence in 
this country and marketed by Pulverizing 
Machinery, Ltd., of Fishponds, Bristol. The 
main advantage of this dust collector is the 
absence of internal moving parts, since it uses 
a method of continuous air filtering of powder 
and dusts which dispenses with the need for 
mechanical systems of filter cleaning. 

The dust-laden air passes into a conventional 
arrangement of cylindrical filter elements com- 
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posed of woollen and synthetic felts, 6ft long, 
leaving the dust to fall from their external sur- 
faces to be collected at the bottom of the pressure 
cabinet. The problem, however, was to clear 
the thick layers of dust from the filter cloths 
covering the cylinders to enable the collector to 
work efficiently and avoid the disadvantages of 
moving machinery in a confined, dust-laden and 
pressurised space, and also the wear to cloths 
by mechanical cleaning. 

In this collector, the cloths are cleared by 
periodical high pressure air currents in the 
reverse direction to the filter flow from inside the 
cylinders. Above the opening in the head of 
each cylinder is a nozzle connected to a com- 
pressed air supply of 60lb per square inch 
through a solenoid control valve. An electrical 
timer opens each valve in sequence for whatever 
period and frequency is desired—for instance, 
0-1 second every ten seconds. The contoured 
design of the cylinder openings brings about 
Venturi action and induces a secondary flow of 
sufficient volume and pressure to clear the filter 
cloths against the filter flow pressure. The dust 
adhering to the outside of the filters is blown 
away before it is thick enough to impede the rate 
of collection. 

In one field test on ground gypsum dust, it is 
claimed that the Mikro-Pulsaire unit ran for 
nearly 3000 hours without a single failure and 
in over five months received no maintenance, 
although working twenty-four hours a day, six 
days a week. This contrasts with the conven- 
tional fabric dust collector it replaced, where the 
bag life averaged only ten days and maintenance 
was excessive. Another field test unit filtering 
copper powder showed a similar performance. 
Abrasive and toxic dusts present no particular 
diffieulty, the former because there afe no moving 
parts to be damaged, and the latter because the 
cabinet seldom needs to be opened for inspection. 

In terms of maintenance, the unit shows a 
considerable saving in cost. The machine is 
compact and there are four models available, 
the respective capacities being 640/960, 1400/2100, 
2100/3100 and 3300/5000 cubic feet per minute. 


Accurate Speed Sensing 


To give close control of the quality of knitwear 
made on revolving cylinder knitting machines 
from wool, cotton or man-made fibre, an 
indicator to measure the speed at which yarn is 
being drawn has been evolved by Smiths Indus- 
trial Instrument Division, Chronos Works, 
North Circular Road, London, N.W.2. A wheel 


Yarn speed indicator calibrated from 100-800ft 
per minute 


with a tyre of wear-resisting synthetic rubber is 
rotated by the yarn, which is passed over stainless 
steel guides. A conventional magnetic movement 
transduces angular velocity to angular displace- 
ment on a scale calibrated in feet or metres per 
minute ; instruments are individually calibrated 
and maintained within a tolerance of +1 per cent 
full-scale reading. The body and handle are 
of aluminium alloy and the dial “* Perspex.” 
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Trenching machine with its excavating bucket chain in the raised position 


Railway Drainage Trench Excavating 
Machine 


A RAIL-MOUNTED trench-digging machine has 
been developed by the Western Region of British 
Railways for excavating trenches for surface 
water drains alongside the track. It is capable 
of digging a 6ft length of trench 6ft deep and 2ft 
wide in one minute. We are informed that in 
the past two years, since final modifications to 
the prototype were completed, this machine, 
working only on Sundays with a team of seven 
men, has excavated 16,000 yards of drain trench 
in 486 hours, at the same time loading the spoil 
into wagons. Had this work been done by 
manual labour it would have taken forty men 
1700 hours to complete. This length of trench 
was, furthermore, excavated in varying depths 
to 6ft in all types of soil and formations, including 
boulder-strewn ground. Another advantage of 
this mechanical means of excavating track 
drainage trenches is that work can be undertaken 
which would be impracticable by manual methods 
alone, and if drainage on these sites were 
abandoned because of this, much more costly 
remedial works would, in time, be necessary 
to re-establish the track in a safe condition. 

As can be seen in the illustration above, 
the trench-digging machine is mounted 
on a rail truck. It is 
driven by a 48 h.p. diesel 
engine, the power to 
all motions being trans- 
mitted hydraulically. 
Essentially, the digging 
machine is a modified 
arrangement of the 
Barber Greene ditcher 
mounted on an adjust- 
able outrigger, which in 
turn is secured to a rotat- 
ing base for bringing the 
unit within the rail load- 
ing gauge when travel- 
ling. Traction while dig- 
ging is obtained by a 
winch winding in a wire 
rope anchored to the 
track ahead, and the 
forward speed is variable 
between Ift and 6ft per 
minute. The width of the 
trench cut is normally 
2ft and the depth can 
be varied, while excavat- 
ing, down to 6ft below 





rail level. The distance from running face of the 
nearest rail to the centre of the trench is adjust- 
able between 3ft 3in and Sft 3in. Further adjust- 
ment can be made when digging on curved track 
with cants up to 44in to keep the bucket line 
vertical. The spoil excavated by the machine is 
loaded continuously by a conveyor into a truck 
at the rear as the machine moves along. 

The weight of the machine in working order is 
about 30 tons, and during the past two years it 
has operated without significant mechanical 
failure. The prototype design and manufacture 
of the original rail-mounted trench digger was 
done in co-operation with Jack Olding and Co., 
Ltd., Hatfield, and the radical modifications to 
the machine were carried out under the direction 
of the chief civil engineer, Western Region— 
Mr. M. G. R. Smith—by Auto-Mower, Ltd., 
of Norton St. Philip, Bath. 


Air Conditioner 


TEMPERATURE, Ltd., Fulham, London, S.W.¢, 
has recently introduced a nominal 1 h.p. here 
metically sealed and water cooled “ Tropical ” 
room air conditioner, designed for use in the 
hot countries with relatively high humidities, 
The equipment, which we illustrate below, 
is for air-conditioning new and _ existing 





Interior of ‘‘ Tropical ”’ air conditioner 
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buildings ; it is unobtrusive and can be in- 
stalled without spoiling the appearance of 
building fascias by undesirable protrusion of 
room cooler exteriors. 

Overall dimensions of this machine are | lin 
deep, 28in wide and I4in high. The three 
row semi-contraflow evaporator is designed for 
maximum moisture removal and air cooling, 
and the Sternette-Tecumseh single-phase motor 
compressor absorbs only 1200W and is wound 
for service at 50 or 60 cycles per second. 

The cleanable, circular, double pipe contra- 
flow condenser is constructed as a finned tube 
within a copper pipe and when used in humid 
atmospheres, uninsulated, it provides reheat. An 
air inducted, electrostatic, washable air filter and 
thermostat are also fitted. The sheet metal case 
is corrosion-proofed and the fascia plate is of 
plastics. Draftless air distribution is achieved 
by the provision of a circular, adjustable air grille. 


Factory Heating 


Two “ Oilheat ’’ winter air conditioners made 
by Henry Wilson and Co., Ltd., Kirkby, Liverpool, 
have recently been installed in the new Croydon 
factory of Safari, Ltd., camp bed manufacturers, 
The factory has 6000 square feet of workshops 
and offices, and is a single-storey building with a 
roof of corrugated asbestos. The accompanying 
illustration shows one of the units, model “L200,” 
installed. This is a motor-driven fully automatic 
oil burner of pressure atomising design, burning 
fuel oil having a viscosity not exceeding forty-five 
seconds at 100 deg. Fah. It is fitted with a burner 
nozzle size for 1-6 g.p.h., giving an output of 





Oil-fired winter air conditioner model 


200,000 B.Th.U. per hour. The fan is driven 
by ? h.p. motor, and delivery is 2160 cubic feet 
of air per minute, the outlet velocity being 1324ft 
per minute. A fusible link in a wire running 
from the burner to a valve in the oil storage 
system ensures that the supply of oil is cut off 
in the event of over-heating. 

Because of the dusty nature of the work carried 
out in the factory air filtration was considered 
necessary for both winter heating and summer 
cooling, and a block of four lin thick, 16in by 
25in glass fibre filter panels is fitted in these 
installations. A simple humidifier, consisting 
of ceramic plates standing in a container of 
unheated water, is incorporated in the outlet of 
each unit. During the summer months, 
humidified and filtered unheated air is provided 
through the ducting system. 

To keep undesirable odours in the factory 
away from the offices, they are supplied from 
one of the “ Oilheat”’ units which has been 
installed to operate purely from a fresh air intake. 
The remainder of this unit’s output passes to the 
workshops; the second unit recirculates the air. 
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Industrial and Labour Notes 


Overseas Trade 


Exports of United Kingdom goods 
during March were valued at £278,100,000, 
which was £13,000,000 above the seasonally 
low figure for February. In the first quarter 
of this year, the Board of Trade says, the 
value of exports was | per cent less than last 
year. Imports in March were valued at 
£320,800,000, which was £33,000,000 more 
than in February ; in the first quarter they 
were 12 per cent less in value than last 
year. Re-exports in March were valued at 
£16,100,000, so that at the end of the month 
the visible trade deficit was £26,600,000. The 
monthly average deficit over the first quarter 
was £24,000,000, or £37,000,000 below the 
average for the first quarter of last year. 

Commenting on the export figures for 
March, the Board of Trade says that this 
country’s exports to North America amounted 
to £38,900,000, and that in the first quarter 
of this year they were 8 per cent higher in 
value than in the comparable period of 1957. 
Exports last month to the U.S.A., at 
£23,000,000, were particularly good, and. in 
the first quarter were 104 per cent higher 
than a year ago. 


Anglo-Soviet Trade 


The forty-second annual meeting of 
the Russo-British Chamber of Commerce 
was held in London on Thursday of last week. 
At it, the president, Sir Greville Maginness, 
reported a further appreciable expansion in 
the volume of Anglo-Soviet trade ; exports 
of United Kingdom goods to Russia, he 
said, had increased more than tenfold in the 
last five years. Sir Greville added that it 
was difficult to assess the extent of the 
increased trade which would have arisen had 
there have been no strategic controls. He had 
recently informed the President of the Board 
of Trade that British members of the Chamber 
considered the time now opportune for the 
complete abolition of the embargo list, leaving 
the export of warlike goods to be vetoed by 
the existing licensing procedure. 

Sir Greville went on to say that the 
tendency for the requirements of the Soviet 
Union to include the equipment of entire 
plants from abroad had developed further 
during the past year. This had been mani- 
fested not only in _ negotiations with 
British firms but also by the inclusion of such 
plants in Soviet trade agreements with other 
countries. The most outstanding orders of 
this kind, Sir Greville continued, were placed 
in this country last summer, with a specially- 
formed consortium, to the value of about 
£7,500,000 for plant and equipment for a large 
rubber tyre factory now being built in the 
Ukraine. These orders had been followed 
more recently by similar ones to the value of 
about £5,000,000, thus bringing the total to 
£12,500,000 ; there were further contracts 
under negotiation. 


Finance for Capital Goods Exports 


During the debate last week on the 
Budget proposals, the President of the Board 
of Trade, Sir David Eccles, announced an 
extension of the scope of the Export Credits 
Guarantee Department’s guarantees to banks. 
He said that the guarantees, at present limited 
to capital goods of over £250,000 in value, 
would in future be available for appropriate 
capital goods of £100,000 value and over, 
provided the credit period was more than 
three years; the guarantees would cover 


90 per cent of the credit in place of 85 per 
cent as at present. It was emphasised, of 
course, that contracts to which these guaran- 
tees were related must satisfy the Depart- 
ment’s normal insurance principles. 


Agricultural Machinery 
An increase in the exports of British 
agricultural machinery in the first three 
months of this year was reported at the annual 
luncheon, on April 16, of the Agricultural 
Engineers Association by the president, Mr. 
Lionel Harper. He said that in that period 
exports were 30 per cent higher than last 
year. Mr. Harper added that the agricul- 
tural machinery industry was steadily increas- 
ing its lead over its competitors in all the 
countries which would comprise the European 
Free Trade Area; furthermore, there had 
been substantial increases in trade with 
South Africa, Greece, Iran, Yugoslavia, 

Brazil, Chile and Canada. 

Mr. Harper went on to say that, in an 
attempt to help the smaller manufacturers 
break into the export market, the Association 
was exploring the possibility of their being 
able to band together. On the home market, 
Mr. Harper explained, the agricultural 
machinery industry had been able to provide 
power farming equipment in smaller sizes 
suitable for, and thus reducing the cost to, 
the small family farm. But small farmers, he 
commented, were finding it extremely difficult 
to finance, from their meagre profits, this 
essential mechanical equipment. The agri- 
cultural machinery industry, Mr. Harper 
emphasised, needed the volume of home 
market sales to enable it to go out into world 
markets and beeome established with equip- 
ment suitable for the smaller farm areas of 
the world before its competitors were in a 
position to do so. 


National Foundry Craft Training Centre 


The National Foundry Craft Training 
Centre at Swan Village, West Bromwich, is 
run by and for the whole of the foundry 
industry of the United Kingdom. By means 
of residential courses, it supplements the 
training which ferrous and non-ferrous 
foundry apprentices receive with firms. The 
latest annual report of the centre, which has 
just been issued, shows that last year 130 
apprentices participated in the courses. 

Apprentices, it should be explained, attend 
for one month at a time, the centre’s full 
programme of training occupying four one- 
month courses. These four courses are 
normally spread over four years during the 
period of apprenticeship. Last year, three 
first courses attended by thirty-eight trainees 
were held ; three second courses attended by 
thirty-seven ; three third courses attended by 
thirty-five, and two fourth courses attended 
by twenty trainees. The report explains that 
each of the 130 apprentices was assessed at 
the beginning of his course by the instructor 
in charge of the Centre, his progress during 
the month being closely followed and a 
comprehensive test being set at the end of 
the course. On the basis of the information 
thus gained, a full report was sent to the 
firm employing the apprentice. 


Steel and Western Europe 


The British Iron and Steel Federation 
has published, in the latest issue of Stee/ 
Review, a detailed survey of the steel industry 
in Western Europe. In this survey, attention 


is drawn to the fact that the steel industries 
covered by the European Coal and Steel 
Community have made remarkable progress 
since 1953. Their production has risen 
faster than that of the rest of the world, trade 
in iron and steel between the member 
countries has increased by 160 per cent in the 
five years 1953-1957 inclusive, and, at the 
same time, their trade with the rest of the 
world has continued to expand. Investment 
in the steel industry in the Community 
countries, already at a high level, it is stated, 
reached a new peak in 1957. 

The survey goes on to show that the steel 
production of the proposed European Free 
Trade Area would be half as big again as 
that of the European Coal and Steel Com- 
munity which it would include. The Free 
Trade Area would, in fact, have a steel pro- 
duction about four-fifths that of the U.S.A. 
and about 50 per cent greater than that of the 
U.S.S.R. Its steel exports, it is suggested, 
would account for approximately 70 per cent 
of the world total in 1957. Germany and 
the United Kingdom, it is observed, are the 
“outstandingly important steel , producers 
and consumers of the Free Trade Area.”’ 
This factor is, in the main, a reflection of 
their larger populations ; in terms of steel 
consumption per head, Sweden and Belgium 
are no less important, followed not far behind 
by Switzerland, France, Norway and the 
Netherlands. 

Reference is made in the survey to the 
significant differences between the United 
Kingdom and the Community countries in 
the distribution of their trade. The Com- 
munity countries send roughly 30 per cent 
of their steel exports to other Community 
countries and a further 16 per cent to the 
rest of the Free Trade Area. On the other 
hand, the United Kingdom sends only 6 per 
cent of her steel exports to the Community 
countries and 11 per cent to other Free Trade 
Area countries. No less than 57 per cent 
of the United Kingdom’s steel exports go to 
the Commonwealth. The survey goes on to 
point out that about 20 per cent of the 
United Kingdom’s exports of the steel- 
consuming industries are sold in Western 
Europe. Clearly, it is remarked, the steel 
industry is very much concerned that these 
exports should not be prejudiced, but should 
be maintained and expanded. 


Manufacturers’ Capital Expenditure 


The Board of Trade has stated that 
in the final quarter of last year, the fixed 
capital expenditure of British manufacturers 
was | per cent lower than a year earlier, and 
expenditure by companies in the distributive 
and service trades was | per cent higher. 
The slight decrease in manufacturing 
industry’s total expenditure in the fourth 
quarter of 1957, it is explained, is the first 
that has occurred since the quarterly com- 
parisons were initiated at the beginning of 
1956. It follows a period which started in 
the middle of 1956, during which the extent 
of the increases each quarter have shown a 
fairly steady downward trend. Expenditure 
on building work in the last quarter of last 
year was about one-tenth lower than a year 
earlier. The increase in expenditure on 
plant and machinery—which accounts for 
about two-thirds of manufacturers’ capital 
expenditure—was only 4 per cent, or about 
half the extent of the increase during the 
third quarter of last year. 
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American Nuclear Engineering 
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The fourth Nuclear Engineering and Science Conference was held at the Inter- 
national Amphitheatre in Chicago, Illinois, from March 17 to 21, in conjunction 


with the 1958 “* Atomfair”’ exhibition. 


The conference was organised under the 


sponsorship of the American Nuclear Society in co-operation with twenty-eight 


other American and Canadian engineering institutions. 


The exhibition was 


sponsored by the Atomic Industrial Forum and presented a comprehensive picture 
of the current state of development in the application of atomic energy in American 
industry, 


[UR the period of almost four years 
since the passage of the U.S. Atomic 
Energy Act of 1954, the private American 
atomic energy industry has developed rapidly. 
Federal contracts are an important factor for 
many private companies in the industry—a 
situation not unique to atomic energy—but there 
has been a steady growth of a foreign market 
for research reactors, and domestic plans for 
research, testing and power reactors are im- 
pressive. 

Power reactors are being designed and 
built for the electric utilities; materials and 
components for all kinds of reactors are being 
provided by private concerns; some services are 
being supplied; and research and development 
activities in these fields are growing. Three 
parts of the atomic energy industry, established 
in the early days of the Federal programme, have 
continued their growth during recent years. 
They are the companies which produce and 
market radiation detection and measurement 
instruments; those which process and market 
isotopes and isotope devices; and the miners 
and millers of uranium ores. The industry as a 
whole obviously still is in its infancy, but industry 
estimates are that, during 1957, private outlays 
for civilian power reactors, for example, were 
about a third of the national total. 

Statistics being prepared by the Bureau of the 
Census for future years ultimately will provide 
firm data on investment, gross receipts, and 
employment in the industry. In their absence, 
the following figures are indicators of the 
industry’s activity and scope: four power re- 
actors, principally or exclusively financed with 
private funds, are under construction and twelve 
more power reactors are proposed or planned. 
All these twelve involve some Federal financing 
and three are to be wholly Federally financed. 
In all, eighty-two utility organisations, separately 
or through corporate groups, were active in the 
atomic power field during 1957. The Atomic 
Energy Commission’s tabulation of reactors 
built, building or planned, shows that eighty-nine 
reactors are being built in this country as of the 
end of December: thirty-six research, training or 
test reactors (eleven for export), seven critical 
assemblies, and forty-six power reactors: thirty- 
six military, nine United States civilian, one for 
export. 

The Commission has issued 148 licences to 
individuals to operate reactors. These are not 
required for Commission or military service 
reactors. Twenty-one ore mills, involving pri- 
vate investments totalling 132 million dollars, 
are operating or will be constructed. The 
Commission licensed 151 organisations to per- 
form research and development work involving 
the use of special nuclear materials. Ten firms 
have licences permitting them to fabricate fuel 
elements for reactors. Three firms have been 
licensed to perform chemical processing involving 
unirradiated special nuclear materials. Three 
firms have been licensed to process and 
recover scrap from atomic energy operations. 
One hundred and twenty companies are 
manufacturing radiation detection instruments, 
and 100 companies were producing isotope 
compounds or manufacturing devices using 
isotopes. 

These numbers add up to a picture of large 


growth in some parts of the industry and be- 
ginning activity in other areas. Some major 
functions, such as the preparation of special 
nuclear materials and the processing of irradiated 
fuel elements remain in Commission hands. 
Private industry has been chiefly active in those 
parts of the industry that offer great promise as 
in the production of ample, cheap electricity, or 
those parts that offer short-term prospects of a 
market, as in manufacturing research reactors, 
providing research and development services, or 
manufacturing materials or fuel elements for 
reactors. Young though it is, the industry 
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Commission permits the use ef certain research 
facilities by industry, and recently announced 
that it would process irradiated fue's returned 
from reactor operators for an interim period 
until industry can provide the processing services 
at reasonable prices. 

Most uranium metal and compounds being 
produced now are used in Commission pro- 
grammes, but private demand is growing. To 
serve the current needs for fuel elements in 
private reactors and to meet future demand, four 
companies will supply natural uranium oxides 
on a commercial basis, the Mallinckrodt Chemical 
Works, the S. W. Shattuck Chemical Company, 
the Davison Chemical Company, and the Nuclear 
Materials and Equipment Corporation. Small 
quantities of natural uranium oxide are available 
through regular chemical supply houses. The 
Mallinckrodt Chemical Works also will convert 
enriched uranium hexafluoride from Commission 
plants into uranium oxides, sulphates and ni- 
trates on a commercial basis. The Davison and 
Nuclear Materials firms will convert the green 
salt (uranium tetrafluoride) into normal uranium 
metal, and now are quoting prices on conversion 
into uranium metal of normal, depleted and 
slightly enriched uranium hexafluoride. Thorium 
compounds are processed and marketed by six 
firms, and six companies also have offered to 
supply thorium metal on a commercial basis. 

Increased private activity in building and 
operating power and research reactors has created 
commercial opportunities for fabricating fuel 
elements. The Commission also contracts with 
private companies to produce fuel elements for 
two large reactors. Naval requirements during 





A representative 50kW solution-type research reactor by Atomics International, installed at the University 
of Frankfurt 


nevertheless seems soundly established and 
prepared for healthy growth. 

It has been the policy of the A.E.C, to encour- 
age industry to carry on the various phases of 
industrial participation in atomic energy with a 
minimum of Government financial assistance and 
controls. The Commission has withdrawn from 
providing materials and services when it was 
determined that industry could provide such 
serviees at costs which would not discourage the 
continuing growth of atomic energy activities in 
industry. In cases where industry was not ready 
to participate, the Commission decided to 
continue providing the materials and services so 
as not to restrict the expansion of other phases of 
atomic energy in industry. For example, the 


1958 are expected to generate 50,000,000 dollars’ 
worth of reactor core business, although much of 
this is performed in Government-owned plants. 
A few years ago, fuel elements were manufactured 
only under Government contracts in Government- 
owned, contractor-operated plants. In Septem- 
ber, 1955, the Commission announced that it 
would not fabricate fuel elements for private 
reactors. Meetings were held with industry 
representatives to provide technical background. 
Bids were asked from private concerns for manu- 
facturing fuel elements for the high-flux Materials 
Testing Reactor, operated for the Commission 
at the National Reactor Testing Station in Idaho. 
The bid of the Babcock and Wilcox Company, 
of New York City, was selected from among 
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those of twelve companies, and the contract 
signed in July, 1956. For 1958, the MTR fuel 
element contract went to the Clevite Corporation 
of Cleveland, Ohio. The same practice was 
followed in obtaining fuel elements for the 
Engineering Test Reactor. As of December, 
1957, the following ten concerns had received 
licences to fabricate fuel elements in their own 
facilities: 

The Babcock and Wilcox Company, Lynch- 
burg, Virginia; Battelle Memorial Institute, 
Columbus, Ohio; Davison Chemical Company, 
Erwin, Tennessee; General Electric Company, 
San Jose, California; the Martin Company, 
Baltimore, Maryland; Metals and Controls Cor- 
poration, Attleboro, Massachusetts; Nuclear 
Materials and Equipment Corporation, Apollo, 
Pennsylvania; Nuclear Metals, Incorporated, 
Cambridge, Massachusetts; Sylvania-Corning 
Nuclear Corporation, Bayside, New York; and 
Westinghouse Electric Corporation, Blairsville, 
Pennsylvania. 


AMERICAN REACTORS AND REACTOR 
COMPONENTS 


Industry has made its heaviest commitments 
for power reactors and for research and develop- 
ment contributing to their design or improve- 
ment. The Federal Government also makes 
large expenditures for military reactors, for 
experimental civilian power reactors, for research 
and development in this field, or in contributions 
to co-operative contract arrangements to build 
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Control room of the 60MW pressurised water reactor power station of the 
Duquesne Light Company at Shippingport, Pennsylvania 


power reactors with non-Federal organisations. 
Current tabulations show that forty-six power 
reactors are under construction—thirty-six of 
them being for the armed services. Their capital 
costs are high—five civilian power reactors 
licensed by the Commission are valued at 
223 million dollars. The power reactors built 
or building range from 5000 to 180,000 electrical 
kilowatts, and cost from 2,500,000 dollars to 
more than 70,000,000 dollars each. They are 
the dominant element in the growth of the 
atomic energy industry. The thirty-six research, 
training and test reactors, exclusive of seven 
critical assemblies being built at the present 
time, nevertheless form an important part of the 
industry's effort. They range in size from less 
than 1kW up to 30MW (thermal). One company 
now offers small research reactors for sale “ off 
the shelf’’ and advertises a complete line of 
research, testing and power reactor designs. 
Federal expenditures for civilian and military 
power reactors made up the major part of the 
totals. Under the Commission’s programme in 
which it contracts with publicly- and privately- 
owned concerns for co-operative effort in building 
power reactors, two reactors are under construc- 
tion, contracts have been signed on two others, 
and seven others were under study or negotiation. 
This phase of the atomic energy industry has 
shown sound development. The total number 
of reactors built, building and planned increased 
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sharply during 1955 when some years of study 
culminated in firm proposals from industry, when 
the major Commission programmes were getting 
under way, and when the success of the first 
nuclear submarine resulted in authorisations for 
many more. Reactors previously listed as 
planned were moving into the construction stage, 
or were actually operating. The following table 
shows nuclear reactors built, building, and plan- 
ned in the United States during the eighteen 
— between June 30, 1956, and December 31, 
1957. 





United States reactors Oper- | Bein Planned | Total 
as of ated built 
June 30, 1956 | 80 48 | 80 208 
December 31, 1956 | 91 46 | 94 231 
June 30, 1957 / 108 | 66 93 267 
December 31, 1957 SS Ten el aot hoe, 305 
! 


Power reactors, larger, more expensive, and of 
more varied design, show steadier trends through- 
out the eighteen-month period. The number 
operated and the number building have increased 
regularly; the number 
planned has dropped 
as units move from 
that list into the build- 


ing column. Reflected 
in the “total” and 
“planned’’ columns 


for December 31, 1957, 
which show a drop 


from six months before, is the Commission’s 
judgment that a number of reactors now seem 
unlikely to be built as originally announced and 
so are no longer carried in the Commission’s 
tabulation. The power reactors operated, build- 
ing, and planned in the United States are given 
in the following table: 


Oper- | Being 


United States power Planned Total 
reactors as of ated built 
June 30, 1956 14 22 46 82 
December 31, 1956 15 24 47 86 
June 30, 1957 18 32 41 91 
December 31, 1957 23 46 19 XX 


Private industry has now assumed the respon- 
sibility for supplying many special reactor 
materials required in private and Government 
reactors. The Commission, as a consequence, 
has curtailed or discontinued entirely supplying 
boral, zirconium, beryllium, and reactor-grade 
graphite. Of the two metals zirconium and 
hafnium, which are produced from the same ore, 
zirconium with low neutron absorption is used 
primarily as a cladding material for fuel elements; 
hafnium with high neutron absorption is used in 
reactor control-rods. In 1955, all the zirconium 
used by the Commission was produced in Gov- 
ernment-owned facilities. Because of the ex- 
panding requirements for the material, the 
Commission decided that, instead of building 
additional Government-owned plants, it would 
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offer industry an opportunity to supply the metal 
under a fixed-price contract. Formal awards 
for a total supply of 2,000,000 Ib of zirconium 
metal a year were made to three companies. 
The National Distillers Products Corporation 
will supply 1,000,000 lb a year from its new plant 
being built at Ashtabula, Ohio. The NRC 
Metals Corporation, a subsidiary of the National 
Research Corporation, will supply 700,000 Ib a 
year from a new plant being built near Pensacola, 
Florida. The Carborundum Metals Company 
will supply 500,000 Ib a year from a new plant 
being built at Parkersburg, West Virginia. In 
addition, the Commission contracted with the 
Wah Chang Corporation of New York, for 
continued operation of the Government-owned 
plant at Albany, Oregon. Zirconium also is 
being provided from a source in Japan. 
Originally produced only by the Government, 
boral, a light-weight shielding material developed 
by the Oak Ridge National Laboratory, now is 
supplied on a commercial basis by Brooks and 
Perkins and the Aluminum Company of America. 
Graphite, which is used extensively as a moderat- 





Testing of fuel elements for the nuclear merchant ship ‘‘ Savannah ”’ in 
the critical experiment department of the Babcock and Wilcox Company 


ing material for nuclear reactors, is made 
available in reactor-grade purity on a commercial 
basis from a number of manufacturers. Reactor- 
grade beryllium for the Government, as well as 
the private atomic energy industry, now is sup- 
plied by private firms. Commission needs for 
beryllium had been supplied previously by a 
Government-owned plant. To meet the growing 
Commission demand for this metal, private 
industry was invited to submit proposals to 
supply 500,000 Ib over a five-year period. Con- 
tracts were signed with the Beryllium Corpora- 
tion, which is building a new plant near Reading, 
Pennsylvania, and with the Brush Beryllium 
Company, which is constructing a new plant at 
Elmore, Ohio. The resulting increased produc- 
tion is expected to meet both Commission and 
private needs. 

Boron 10 is an important material to the 
nuclear industry since it has the property of 
readily absorbing neutrons without itself be- 
coming radioactive. It is used in nuclear reactor 
shield and centrol mechanisms and can be 
employed in radiation measurement instruments. 
On February 12, 1957, the Commission an- 
nounced that the boron-10 isotope was being 
made available for sale to the civilian atomic 
energy programme in kilogramme quantities. 
Enriched boron-10 in metal form and in certain 
other chemical forms is produced at the Com- 
mission’s plant near Niagara Falls, New York. 
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The plant is capable of producing enriched boron 
at assays ranging from 30 to 90 per cent boron-10. 


REACTOR OPERATION AND PRODUCTS 


Reactors are being built to-day chiefly for 
research, to produce electricity, and to test 
reactor materials and fuel elements. Commission 
reactors produce plutonium and isotopes for 
industrial and medical use and for research. 
Two reactors are being built for special medical 
uses, and others have been considered for 
producing process steam or space heating and to 
provide radiation for food preservation experi- 
ments. In addition to the use of reactors by the 
U.S. Navy to propel ships, the U.S. Army and 
Air Force plan to build reactors for propulsion 
and other uses. There is every reason to believe 
that further uses for reactors will be developed. 
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with certain kinds of reactor operation, has been 
a growing business for some years. 

More than 100 commercial firms are supplying 
radioactive pharmaceuticals, labelled isotope 
compounds, and sealed sources of radioactivity 
to licensed purchasers in industry and research 
organisations. These firms purchase bulk quan- 
tities produced by the Commission and process 
and retail them. During the last three years, the 
Commission’s laboratories correspondingly have 
moved toward becoming producers and whole- 
salers, rather than retailers, of radioactive iso- 
topes. An indication of the growing use of 
isotopes is reflected in the number of shipments 
made from the Oak Ridge National Laboratory, 
the largest single source of isotopes in the United 
States. The total amount of radioactivity 
shipped has risen rapidly during the past three 





Main coolant pumps for the organic fluid employed in the 16MW organic moderated reactor experiment 
of Atomics International in Idaho 


The largest number of high-power reactors 
already in use for a single purpose is the thirteen 
production reactors at the Hanford and Savannah 
River Works operated for the A.E.C. to trans- 
mute uranium into plutonium. Aside from 
research, probably the largest group planned for 
the future is designed to propel ocean vessels. 
The Commission’s numerous research reactors 
are employed directly as sources of radiation or 
experiments; a few produce isotopes for a variety 
of investigations in physical and life sciences. 
Those operated or being built by academic and 
research organisations assist in research and, in 
some cases, in training. Research and training 
will be the usage of many of the reactors which 
other countries are proposing to build under 
agreements for co-operation with the United 
States. The Commission also has built two 
large testing reactors and is planning a third, and 
two private corporations have begun construction 
on high-flux reactors for similar purposes. 
The Commission’s experimental power reactors 
were planned and built to produce technical and 
economic information which will assist in design- 
ing safe, reliable and economic power reactors. 
Reactors being built by public and private 
organisations, independently and in co-operation 
with the Commission, also help to advance 
technology and will generate central power for 
distribution to residential, industrial and com- 
mercial users. At present, the manufacture, 
sale, processing and distribution of reactor- 
produced isotopes for research and industrial 
applications includes considerable commercial 
activity. The manufacture of equipment for 
radiation laboratories and for work in connection 


years—from 28,879 curies in 1954, to 49,383 curies 
in 1955, to 109,500 curies in 1956, and about 
160,000 curies in 1957. 

Other developments that have taken place as 
isotope uses expanded include an announcement 
by the Westinghouse Electric Corporation that 
the test reactor it is building at Waltz Hill, 
Pennsylvania, will produce a limited amount of 
isotopes for sale. General Atomics, Incorpor- 
ated, proposes to market an “ off-the-shelf” 
reactor that would produce short half-life isotopes 
as well as be used for research and training 
purposes. Three companies have informed the 
Commission that they are carrying out studies 
on the feasibility of building chemical separation 
plants that would remove useful isotopes from 
reactor wastes. The Commission issued general 
licences to a number of firms during 1957 author- 
ising them to use isotopes as sealed sources of 
radiation in a number of devices to be placed on 
the general market. The devices include light 
meters, vacuum valves, static eliminators, and 
ion generators to ionise air in conditioning 
systems. 

Some sixty American industrial and research 
concerns have been licensed by the Commission 
to receive a total of 200 or more curies each of 
cobalt 60 for radiation research and development. 
At least sixteen licensees, with facilities employing 
more than 1000 curies of cobalt 60 or spent fuel 
elements, offer commercial gamma irradiation 
services with gamma fluxes up to 10,000,000 
réntgens an hour. The Commission reduced 
prices for radioactive cobalt 60 from August 1, 
1957. 

The new prices range from two dollars to five 
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dollars a curie, and are based on the specific 
activity (mumber of curies per gramme of 
material) and the quantity purchased. To 
date, all cobalt 60 in this country has been 
produced by the Commission, and currently 
about 300,000 curies a year are manufactured. 
The Commission does not plan to increase its 
output, and hopes that increased demand may 
cause industry to undertake production. 

Two private firms have announced their in- 
tention to enter the business of preparing sealed 
sources of large amounts of radiation. These 
firms are Nuclear Systems, a division of the Budd 
Company of Philadelphia, and the Picker X-ray 
Company of Cleveland, Ohio. Pursuant to its 
general policy, the Commission made known its 
decision, effective March 1, 1958, to discontinue 
providing encapsulation service to the public for 
large cobalt 60 sources. Private industry already 
provides encapsulation service for small cobalt 60 
sources. Nuclear Systems is prepared to encap- 
sulate cobalt 60 sources up to 50,000 curies. 
Picker X-ray is designing a hot cell to handle 
cobalt 60 sources of up to 1,000,000 curies. 

Steps designed to increase the utilisation of 
isotopes have been primarily price reductions. 
Reduced prices for carbon 14 and iodine 131 
were made effective July 1, 1956. These are two 
of the most widely used isotopes, especially in 
medicine and biological research. In 1956 the 
Commission revised its isotope licensing pro- 
visions to provide for a “* possession limit ’’—the 
amount of radioactive material which a user 
expects to have on hand at any one time—per- 
mitting the user to purchase an unspecified total 
amount of radioactive material provided his 
ceiling is not exceeded at any time. In 1954, 
stable isotopes were made available for foreign 
distribution on the same terms and conditions 
pertaining to radioactive isotopes. In 1956, the 
procedure for obtaining stable isotopes was 
further simplified when direct authorisation by 
the A.E.C. was discontinued and purchasers 
could apply directly to the supplying laboratory. 


(To be continued) 


Automatic Hydraulically-Actuated 
Turret 


A TWO-POSITION automatic turret employing 
hydraulic actuation, has been introduced by 
the Monarch Machine Tool Company, of 
Sidney, Ohio. Designed to accommodate two 
lin by 14in tools, the new turret indexes through 
180 deg. to a positive stop in either direction. 
The operation is entirely automatic, control being 
supplied during machining by the multi-cycle 
programming mechanism of the model 21 
‘“* Mona-Matic”’ lathe, for which the unit has 





Two-position automatic turret with hydraulic actuation 
for Monarch turret lathes 


been designed. The positive locking of the turret 
in position is accomplished by a combination 
of hydraulic and mechanical means. In normal 
operation the turret is programmed to index just 
prior to the last cutting cycle, so that one tool 
is used exclusively for finishing. Programming, 
however, can be varied to meet different machin- 
ing requirements. An “ on-off” switch also is 
provided, so that the turret can be locked in one 
position, by-passing the automatic control. 
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Personal and Business 


Appointments 


Six ReomaLp Bippie has been elected chairman 
of the council of the International Road Federation. 

Mr. FPreperick R. ParKer, M.I.N.A., has been ap- 
pointed managing director of Woodnutt and Co., Ltd. 

Mr. F. Barton has joined Newman Industries, 
Ltd., as technical representative in the Lancashire and 
Cc heshire areas. 

Mr. L. LampLuGH has been appointed sales 
engineer to the engineering department of Edgar 
Allen and Co., Ltd 

Henry Ross, Ltd., announces that Mr. Henry C. 
Robb, a grandson of the founder of the firm, has been 
appointed a director. 

Mr. .R. W. C. Reeves, M.I.E.E., a director of 
Johnson and Phillips, Ltd., has been appointed 
director and general manager. 

Lorp FAIRFAX OF CAMERON and MR. RALPH 
IRwin-BROWN, A.M.IL.C.E., have been appointed 
directors of John Howard and Co., Ltd. 

Mr. R. F. FARMER has been appointed secretary 
of the Institution of Incorporated Plant Engineers, 
in succession to Mr. Hadleigh S. Seaborne. 

BouLTON Paut Aircrart, Ltd., announces that 
Sir Harold Roxbee Cox, M.I.Mech.E., has been 
appointed to the board of directors of the company. 

THe Pircw Frere Pipe ASSOCIATION OF GREAT 
BRITAIN announces that it has appointed Mr. F. L. 
Barrow, A.M.LC.E., M.1.Struct.E., as consultant. 

Mr. Leo Russect has been appointed director- 
general of the Cement and Concrete Association, in 
succession to Sir Francis Meynell, who retires on 
May I. 

Evuiott Brotuers (LONDON), Ltd., has announced 
the appointment of Dr. L. L. Ross as deputy managing 
director. Rear-Admiral Sir Alexander D. McGlashan 
and Mr. J. E. O’Breen have been appointed directors. 

METROPOLITAN-VICKERS ELECTRICAL COMPANY, 
Ltd., has announced the appointment of Mr. L. H. J. 
Phillips as assistant commercial manager. He has 
been succeeded as sales manager, electronics depart- 
ment, by Mr. A. G. Barton. 

Tue British TRANSPORT COMMISSION has announced 
the appointment of Mr. Alexander R. Dunbar as 
manpower adviser at the headquarters of the Com- 
mission, in succession to Mr. W. P. Allen, who is 
to retire from the post om June 30. 

THe INTERNATIONAL CHAMBER OF SHIPPING 
announces that Sir Colin Anderson continues’ as 
chairman for a second year and that Mr. C. H. 
Kemp (U.S.A.) was re-elected joint vice-chairman, 
while Mr. Stig Gorthon (Sweden) was elected as the 
other vice-chairman in place of Mr. B. Krogius 
(Finland). 

RUSTON AND Hornssy, Ltd., has announced the 
following appointmerts: Mr. George Anselm, 
export manager for Europe, Africa and all Middle 
Bast territories; Mr. Kenneth Wickham, export 
manager for the Far East and Australasia, and Mr. 
John Bennett-Powell, export manager for Canada. 
U.S.A. and South America. 

Captain D. W. Jones, “wage? nautical surveyor in 
the Liverpool district office of the marine survey 
service of the Ministry of Transport and Civil Avia- 
tion, has been appointed principal officer of the Bristol 
Channel district, Cardiff, with effect from July 1, 
in succession to Captain E. W. Lewis, who is to take 
charge of the Liverpool district office. 

Tue Nortu East Coast INSTITUTION OF ENGINEERS 
AND SHIPBUILDERS has announced that Mr. E. J. 
Hunter, B.Sc., has been elected president and that 
the vice-presidents elected are Messrs. G. B. Halley, 
B.Sc., and D. G. Ogilvie, B.Sc., while the ordinary 
members of council elected are : Messrs. F. L. Bolt, 
T. McIver, W. R. Mellanby, J. H. Short and J. E. 
Smith (non-associates’ section) and J. G. Hugall 
(associates’ section). 

Vickers, Ltd., has announced the following changes 
in Group organisation : Mr. J. H. Robbie has been 
appointed a director of Vickers-Armstrongs, Ltd., 
and has been as commercial director of 
Vickers-Armstrongs (Engineers), Ltd., by Mr. E. P. 
Tomlinson. Mr. A. Lawrence Cooper has been 
appointed secretary of Vickers, Ltd., in succession to 
Mr. Tomlinson, and Mr. J. McLean has been 
appointed deputy secretary. Mr. McLean has 
succeeded Mr. Tomlinson as secretary of Vickers- 
pene Ltd., and Mr. T. P. Houghton has 

Mr. Tomlinson as secretary of Vickers- 
Aremtrongs (Aircraft), Ltd., Vickers-Armstrongs 
ineers), Ltd., Vickers-Armstrongs (Shipubilders), 

, and Vickers-Armstrongs (Tractors), Ltd. Mr. 
eo director 


Business Announcements 


Mr. J. Basti M. MAson has retired from the 
board of directors of Judd, Budd, Ltd. 

N.G.N. Etecrricar, Ltd., has moved from 
Patricroft to Avenue Parade, Accrington. 

EpGAR ALLEN AND Co., Ltd., has announced the 
retirement of Mr. Joseph Cowley, assistant sales 
manager, at the age of seventy. 

PRECISION CHarns, Ltd., Clayton Lane, Manchester, 
11, has announced the establishment of a new works 
for the manufacture of conveyor chains. 


Davey, PAXMAN AND Co., Ltd., states that its 
managing director, Mr. G. W. Bone, is making a 
four weeks’ tour in South America, including 
Venezuela, Colombia, Trinidad and Brazil. 

LANCASHIRE DyNAMO Group SALEs, Ltd., has 
opened a new sales and service office at 12, Princes 
Street, Ipswich (telephone, Ipswich 56141/2). Mr. 
B. L. Perkins, A.M.LE.E., has been appointed 
manager of the eastern area office. 

W. T. HEN LEY’s TELEGRAPH WorKS COMPANY, 
Ltd., and Johnson and Phillips, Ltd., have announced 
that conversations are taking place between them 
with a view to examining a basis upon which the 
businesses of the two companies might be merged. 
A further announcement will be made when a more 
definite stage has been reached. 

Atomic Power Constructions, Ltd., and Babcock 
and Wilcox, Ltd., have announced that in August, 
1957, an agreement was completed whereby Babcock 
and Wilcox, Ltd., will undertake detailed design, 
manufacture and erection of the reactor pressure 
vessels forming part of nuclear power stations to be 
supplied by Atomic Power Constructions, Ltd., and 
their member companies, Crompton Parkinson, 
Ltd., International Combustion (Holdings), Ltd., 
Richardsons Westgarth and Co., Ltd., Elliott 
Brothers (London), Ltd., The Fairey Aviation Com- 
pany, Ltd., and Nuclear Civil Constructors. In 
addition, Babcock and Wilcox will supply any special 
heavy duty crane required by Atomic Power Con- 
structions, Ltd., for the erection of pressure vessels, 
heat exchangers and other parts of the gas circuits. 


Contracts 


APPLFBY-FRODINGHAM STEEL COMPANY, a branch 
of the United Steel Companies, Ltd., has placed an 
order worth over £500,000 with Davy and United 
Engineering Company, Ltd., for the supply of a new 
4Sin slabbing mill. The mill is expected to come 
into operation towards the end of 1959. The mill, 
which is being designed to handle 15-ton ingots, will 
be equipped with universal manipulators and the 
associated roller tables are included in the order. 

LAVERNA REFINERY.—The British Petroleum Com- 
pany, Ltd., announces that a new distillation unit 
has been commissioned at its Laverna refinery, near 
Marseilles, which is operated by the French associate 
company, Societé Francaise des Petroles B.P. Since 
the war, the annual capacity of the refinery has been 
raised from 550,009 to 2,400,000 tons and the latest 
unit of 2,200,000 tons per annum raises the total to 
4,000,000 tons annually, while permitting a small 
distillation to be held in reserve. 

Simon HANDLING ENGINEERS, Ltd., has joined 
Rustyfa, Ltd., the British consortium which is to 
equip a complete tyre factory at Dnepropetrovsk, 
and will be providing equipment to the value of about 
£2,000,000. The plant to be supplied by Simon 
Handling Engineers, Ltd., will handle incoming raw 
materials into storage and will weigh them out to 
the mixers in the mill room, the weighing being done 
under automatic punched-card control. The com- 
pany will also be responsible for process equipment 
for pelletising rubber and for handling, storing and 
distributing the pelletised material. 

JOHN LAING AND Son (CanaDaA), Ltd., has been 
awarded a contract, valued at 3,500,000 dollars, for 
the construction of the foundations of the Burrard 
thermal generating station. Situated at the head of 
the Burrard Inlet, 10 miles from Vancouver, British 
Columbia, this station is to be built for B.C. Electric 
Company and will ultimately have six 1ISOMW sets. 
It will be fired by natural gas piped through the Rocky 
Mountains from Alberta. The contract includes the 
construction of an access road 7000ft long through 
dense forest. The station is located on a mountainside 
and 750,000 cubic yards of rock will have to be 
removed and deposited in the inlet to form a level 
platform for working areas and offices. The turbine 
house, main transformers and boilers will occupy 4 
platform approximately 700ft long and 200ft wide 
but into the hillside, and beneath this platform will 
be a trench 700ft by 100ft by 30ft deep housing the 
turbines and auxiliary plant. 


THe Power-Gas CorPorATION, Ltd., Stockton-on- 
Tees, and its associate, Ashmore, Benson, Pease and 
Co., ‘Africa (Pty.), Ltd., have received contracts from 
African Explosives and "Chemical Industries, Ltd., for 
extensions to the No. 2 ammonia unit at the Modder- 
fontein factery. The contract for the gasification 
section covers modifications to the existing fixed bed 
dry base generators which are to be converted from 
cyclic semi-water gas operation to continuous oxygen/ 
steam gasification. The fuel to be gasified is coke 
produced by the low temperature carbonisation of 
local non-caking coals. These modifications, together 
with extensions involving the installation of two new 
generators, are to be carried out by Ashmore, Benson, 
Pease and Co., Africa (Pty.), Ltd., to the designs of 
The Power-Gas Corporation, Ltd. The detailed 
engineering, supply and erection of the extensions to 
the gas purification sections of the existing plant will 
be carried out by The Power-Gas Corporation, Ltd., 
in accordance with basic design data supplied by 
African Explosives and Chemical Industries, Ltd., 
and Imperial Chemical Industries, Ltd. (Billingham 
Division). 


Miscellanea 

FERTILISER Works AT LetrH.—With reference to 
the article describing the fertiliser works built at 
Leith for Scottish Agricultural Industries, Ltd., which 
appeared in our issue of April 11, we wish to add 
that Messrs. W. and J. R. Watson, Ltd., and J. White 
(Contractors), Ltd., were responsible for the civil 
engineering work. 


RECOVERY OF Om FROM SLUDGE.—A 
entitled “ The Recovery of Oil from Sludge in Oil 
Tankers,”” was presented by John Lamb before the 
North East Coast Institution of Engineers and Ship- 
builders on April 11. The 31,000-ton deadweight 
oil tanker “ Vexilla,” upon which the paper is 
written, is unique in many respects, one being that 
she was designed with a view to expediting turn-round 
at loading and discharging terminals by providing 
compartments to be used only for clean water ballast 
when “ black ”’ cargoes are carried. After describing 
the present almost universal method employed to 
clean tanks after the discharge of a “ black ’’ cargo, 
particulars of a new method, called the re-cycling 
system, are given, and the results obtained with cold 
and hot sea-water washing compared. Also described 
is a method evolved for cleaning by hot fresh water 
prior to a tanker’s entering drydock. Apart from 
the undesirable effect upon beaches and bird life of 
the discharge of oil into the sea, the estimated cost 
is given of wastefulness which results from the 
present practice of cleaning the cargo spaces of oil 
tankers and disposing of the oily sludge. The 
“ Vexilla”’ is provided with equipment intended to 
separate the sludge left after tank washing into its 
components, oil, water, and sediment, by settling 
and distillation. Following a description of the 
equipment, which is the first to be installed in an oil 
tanker, particulars are given of the tests carried out 
and the results obtained. 


DiteseL ENGINEERS AND Users ASSOCIATION.—The 
annuai luncheon of the Diesel Engineers and Users 
Association was held on Thursday, April 17, in the 
Connaught Rooms, Great Queen Street, London, 
W.C.2, with the president, Mr. H. D. Adam, in the 
chair. Mr. Adam proposed the toast of “ Our 
Guests ’’ and took the opportunity to return thanks 
for hospitality received during the course of visits to 
works. He also expressed gratitude to the authors 
of the various papers and presented the “ Percy Still” 
medal to Mr. D. S. D. Williams for his paper, 
“Engine Evolution : Non-Marine Engines Over a 
Quarter of a Century.” Lieut.-Colonel S. J. M. 
Auld, D.Sc., replied on behalf of the guests and 
also proposed the toast of “* The Association ’’ and 
his remarks were concerned with the internal com- 
bustion engine in relation to petroleum. He men- 
tioned that next year marked the centenary of the 
sinking of the first well by Colonel Drake in Penn- 
sylvania and went on to briefly consider the influence 
of the oil engine upon our way of life. The question 
of oil reserves in relation to expanding demand was 
examined and Colonel Auld expressed the opinion 
that s — may be nearly finished within one 
hundred years. He said that a balance would have 
to be struck between oil and other forms of power 
and thought that not only was nuclear power not 
competitive at present but that a great deal of bio- 
logical danger had to be taken into account. In 
many forms of transport nuclear power could not 
replace oi! unless, he said, some method could be 
found to store electricity much more efficiently and 
at a higher power/weight ratio than the present dry 
battery, which was intrinsically the same as when 
developed one hundred years ago. 





April 25, 1958 


British Patent Specifications 


When an invention s communicated from abroad the name and 
address of the communicator are printed in italics, When an 
ment is not illustrated the specification is without drawings. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of publication of the 
complete specification. Copies of specifications may be obtained 
at the Patent este Branch, 15, Southampton Buildings, 

Ci Lane, W.C.2, 3s. 6d. each. 


RAILWAY ENGINEERING 


792,876. October 1, 1955.—StEAM LOCOMOTIVES, 
Sentinel (Shrewsbury), Ltd., Whitchurch Road, 
Shrewsbury, and Wilfred George Ind, of the 
company’s address. 

The invention relates to steam locomotives and is 
particularly concerned with the construction of the 
casing and boiler in light locomotives having vertical 
boilers. In the usual kinds of vertical boiler locomo- 
tive the boiler terminates at its upper end in a top 
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cover surrounding the central flue pipe, and enclosing 
the necessary auxiliary pipes leading into the flue, 
i.e. the exhaust steam pipe from the cylinders, and a 
live steam blast pipe. The whole assembly is enclosed 
by the outer casing of the locomotive. According 
to the invention, the outer boiler casing of a loco- 
motive having a vertical boiler is provided with a 
door adjacent the upper end. On the inside of this 
door is attached a cover for a corresponding opening 
in the boiler top allowing access to the boiler top and 
any accessories contained in it, as shown in the draw- 
ing. In this way the cover of the boiler top is opened 
simultaneously with the door in the casing, so that 
immediate access can be obtained to the boiler flue 
and to any steam exhaust or blast pipes surrounding 
it, by the opening of a single door.—April 2, 1958. 


792,712. June 23, 1955.—LOCOMOTIVE FIREBOXES, 
Sentinel (Shrewsbury),  Ltd., Whitchurch 
Road, Shrewsbury, and Wilfred George Ind, of 
the company’s address. 

The invention relates to the construction of loco- 
motive fireboxes and combustion chambers, and is 
particularly concerned with the provision of means 
for facilitating their removal for servicing and over- 
haul. Referring to the drawing, the main longitudinal 
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side frame members of a locomotive comprise deep 
plates A and B, and carry between them a horizontal 
decking C. By means of cast brackets D fore and aft 
(only the rear bracket is visible in the drawings), the 
decking C carries the casing E for the firebox and 
combustion chamber. The combustion chamber is 
shown at F and is secured to the lower flange G of 
the firebox by studs H engaged by angle plates J on 
the combustion chamber. The lugs or brackets form- 
ing the subject of the invention are shown at K and 
are secured permanently to the inner faces of the 
frame members A and B, two near the rear end of the 
firebox and two near the front end. To prepare for 
removal of the combustion chamber four short vertical 
supports, of which two are visible in the drawings at 
L, are bolted to the undersides of the brackets K. 
These supports are of channel section, with horizontal 
flanges at their top and bottom ends. A channel 
section bar M is placed across the lower ends of each 
of the front and rear pairs of supports, and four set 
screws N are screwed up until they engage wooden 
blocks O placed under the bottom of the combustion 
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chamber. With the set screws taking the weight of 
the chamber, nuts holding it on the studs H can be 
removed. combustion chamber is then lowered 
by unscrewing the four set screws N until it rests on 
the two bars M and can then be moved as required. 
April 2, 1958. 


WORKSHOP TOOLS AND APPLIANCES 


792,427. June 21, 1955.—DrRILLING AND BorRING 
Jics, Harry Freeman, 151, Broad Lane, Hamp- 
ton, Middlesex, and Robert Gardner, “* Destiny,” 
Sandhills Meadows, Shepperton, Middlesex. 

This invention has for its object to provide an 
adjustable jig for drilling a number of holes in 
accurate relationship. Referring to the drawing, the 
jig comprises three bars A clamped together at one 
end by a bush B. To hold the bars A in the desired 
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angular relation one to another they are secured to a 
ring D formed with three curved slots E. Each bar is 
secured to the ring by a stud F, having an enlarged 
central portion and threaded ends, one end of each 
stud being passed through a slot Gina bar and the other 
end through a slot in the ring. The central portions 
of the studs F form spacers between the bars and the 
ring, these central portions being of different lengths 
so that the ring lies parallel to the planes of the bars. 
One or more drill bushes B are mounted in the slots 
of each of the bars A, at positions depending on the 
positions of the holes to be drilled, the bushes being 
of different lengths so that their ends lie in a 
common plane parallel to the planes of the bars.— 
March 26, 1958. 


STEAM GENERATORS 


792,682. September 15, 1955.—OPERATING A BoILer 
FOR GENERATING OR SUPERHEATING STEAM OR 
Vapours, Combustion Engineering, Inc., 200, 
Madison Avenue, New York, 16. 

The invention relates to boilers and particularly to 
those utilised for the generation of steam by vaporisa- 
tion from water and to the superheating of such 
steam. Specifically, the invention is concerned with 
an improved method of transferring and absorbing 
heat in such a boiler by effecting the generation or 
superhcating of steam from heat evolved in the burn- 
ing of fuel in a fluidised bed of an active oxidation 








catalyst. The drawing is a purely diagrammatic 
representation of a steam generating and superheating 
boiler embodying the invention, and A is a chamber 
containing a bed B of discrete particles of an active 
oxidation catalyst. The entire bed need not be com- 
posed wholly of the preferred type of oxidation 
catalysts, but it may also include other less active 
catalysts or even in some cases a quantity of inert 
material in addition to the active catalyst. The fuel 
to be burned is supplied to the fluidised bed through 
the pipe C and injected into the lower portion of the 
bed as by nozzles D in the pipe. Some of the air for 
combustion of the fuel may be admitted with the fuel 

the pipe. Generally, at least part of the 
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secondary air for combustion would be supplied 
through the windbox E below the bed. The oxidation 
catalsyt of which the bed is made up is a substance 
which aids in the reaction of an oxidisable material 
such as fuel oil, gas or coal with oxygen without itself 
being affected in the process, but, with respect to a 
fuel such as oil, gas or coal, effects complete combus- 
tion of these fuels and is capable of releasing sub- 
stantially the optimum heating value. Inasmuch as 
the invention is directed to boilers for heating water 
and to generate and superheat steam, the heat-absorb- 
ing surface designated F is submerged in the bed, this 
being represented in the form of a sinuous coil to 
whose inlet header G water is supplied by a pump H. 
From the outlet J hot water, saturated or superheated 
steam is led off to a point of use from outlet header K. 
The catalysts effect the oxidation of the fuel at 
temperatures within and without the range of inflam- 
mability for the fuel and air mixture supplied to the 
bed at temperatures which are usually lower than 
the ignition temperature of the fuel. Such active 
oxidation catalysts are alumina, beryllia, zirconia, 
thoria, &c., all in activated form and impregnated 
with a minor amount of a finely divided metal or 
their mixture, such as of platinum, palladium, silver, 
copper, chromium, cobalt and nickel or of their 
alloys, it being understood that these are given solely 
by way of example.—April 2, 1958. 


POWER TRANSMISSION 


792,737. April 10, 1956.—Rotary SHAFT ARRESTING 
Devices, Phillips Electrical Industries, Ltd., 
ae House, South Place, Finsbury, London, 


In engineering, more particularly in electrical 
engineering, it is often desired to make a rotary shaft 
occupy one or more given positions without having to 


inspect whether the shaft actually occupies the correct 
position. To this end, arresting devices are used, 
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comprising stop members which are carried by levers 
and are adapted to swing within the indentations of a 
toothed wheel. On turning the shaft the stop members 
exert a torque which changes its direction in accord- 
ance with the side of the tooth it is in engagement 
with, and there is an unstable intermediate position 
between two successive arresting positions. Such 
arresting devices are often employed for electric 
switches, more particularly drum switches. In accord- 
ance with the invention means is provided of at least 
one stop member to have a limited free movement 
tangential to the star wheel. Referring to the drawing, 
a shaft A is supported in a base plate B and carries 
an arresting disc or star wheel é This wheel has a 
central bore having two non-arcuate portions to 
accommodate the end of the shaft A, which has two 
flat surfaces formed on it, so that it can be rigid! 
secured to the wheel. Two arresting rollers D and 
supported in lever arms F and G, engage the wheel. 
The arms are arranged to rock about headed pivots 
H and J secured to the base plate. Hooked of a 
coil spring K engage headed pins L and M supported 
in slots we 9 a ends of the levers. The lever arms 
are provided with apertures supporting journal pins 
N and O for the rollers. The pin O p Raw fits the 
holes of the arm G. The holes of the arm F are slotted 
so as to permit the roller D to move tangentially 
relatively to the teeth of the star wheel C after the 
wheel has come to a standstill. In this manner the 
roller D, upon the roller E being situated diametrically 
opposite it and accurately determining the wheel 
position, readily slides into the proper tooth space. 
By this means it does not matter whether or not the 
supporting pivots H and J are accurately located or 
slightly displaced when being secured in ition. 
batman this expedient em two rollers would not at 
the same time assume their appropriate positions and 
the shaft would not be locked with ‘the required 
accuracy. The provision of a slot is more difficult 
than boring a circular hole, and in an embodiment 
the opening for the pin N may be circular and have a 
slightly larger diameter than that of the opening in 
the lever arm G. For the same purpose, in another 
embodiment, the slotted end of one lever arm ma 
1938." wale tw 27)" 
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Launches and Trial Trips 


KATSINA PavM, cargo liner ; built at the Neptune 
Works of Swan, Hunter and. Wigham Richardson, 
Ltd., for the Palm Line, Ltd.; length between per- 
pendiculars 469ft, breadth moulded 62ft 6in, depth 
moulded to shelter deck 35ft 9in, deadweight 11,350 
tons on 26ft 6in mean draught ; trial speed 154 knots ; 
five holds, MacGregor hatch covers, one 50-ton, four 
15-ton, two 10-ton, ten ten 5-ton and two 3-ton derricks, 
electric winches; three 250kW_  diesel-driven 
generators ; Swan, Hunter-Doxford diaphragm 
oil engine; five cylinders, 670mm diameter by 
2320mm combined stroke, 5600 b.h.p. at 117 r.p.m. 
Trial, December 4. 

Vio.eTtTA, oil tanker ; 
building Company, Lt 


built by the Furness Ship- 
d., for Santiago Societad 
Armadora S.A. Panama; length between per- 
iculars 525ft, breadth moulded 7Ift, depth 
moulded 39ft 3in, draught 30ft 6in, deadweight 18,200 
tons, trial speed 154 knots ; twenty-seven cargo oil 
tanks, one cargo pump room, three 700 tons per hour 
turbine-driven pumps, three 150 tons per hour strip- 

ping pumps; two 32S5kW turbo-generators, one 
TOokW diesel-driven generator ; one set of Richard- 
sons-Westgarth double reduction geared turbines, 
7300 s.h.p. at 100 propeller r.p.m., two Foster-Wheeler 
“1D” boilers supply steam at 450 lb = square inch 
and 750 deg. Fah. Launch, December 5 

Grit, oil tanker ; built by the Goole Shipbuilding 
and Repairing Company, Ltd., for F.T. Everard 
and Sons, Ltd.; length between perpendiculars 
290ft, breadth 45ft, lepth 19ft 10in, deadweight 
3350 tons ; Newbury six-cylinder, pressure-charged 
diesel engine, 1600 b.h.p. at 240 r.p.m. Launch, 
December 10. 

NicoLas S. Emsiricos, cargo ship; built by 
Cammeli Laird and Co. (Shipbuilders and Engineers), 
Ltd., for S. G. Embiricos, Ltd.; length between per- 
pendiculars 440ft, breadth moulded 61ft 6in, depth 
moulded to shelter deck 39ft 10in, draught 27ft Tin, 
deadweight 10,700 tons ; four holds and a deep tank, 
one 25-ton, one 15- ton and ten 10-ton derricks, 
electric winches ; three 150kW diesel-driven gener- 
ators; N.E.M. -Doxford oil engine, four cylinders, 
700mm diameter by 2320mm combined stroke, 4600 
b.h.p. Launch, December 

SAGAMORE, Ore carrier ; built by Blythswood Ship- 
building Company, Ltd., for Furness, Withy and 
Co., Ltd.; length 482ft, breadth 67ft, depth 36ft Tin, 
deadweight 15,650 tons on 29ft draught, service speed 
12 knots ; three centre line ore holds ; ten wing 
tanks; three 150kW_ diesel-driven generators ; 
Rowan-Doxford opposed-piston diaphragm oil 
engine, four cylinders, 670mm diameter by 2320mm 
combined stroke, 4000 b.h.p., arranged to burn heavy 
fuel oil. Trial, December 27. 

H.M.S. PALLiser, anti-submarine frigate ; built 
by Alexander Stephen and Sons, Ltd.; length 
extreme 310ft, length between perpendiculars 300ft, 
breadth extreme 33ft ; three 40mm Bofors guns, two 
three-barrelled anti-submarine mortars, two twin 
torpedo tubes ; fluorescent lighting, electrical system 
ac. 440V, three-phase, 60 c/s. Completion, 
December 12. 


Catalogues and Brochures 


PARKINSON Cowan, Ltd., Terminal House, Grosvenor Gardens, 
, S.W.1.—Illustrated booklet giving details of the com- 
pany’s activities in the field of light engineering. 

MownomereR MANnuracrurtnc Company, Litd., “ Savoy 
House,”” 115-116, Strand, London, W.C.2,—Iilustrated leaflet 
giving details of oil or gas-fired crucible furnaces. 

Perranti, Ltd., Hollinwood, Lancashire.—Publication No. 
PC.1, describi the design and production of printed circuits in 
the computer t at the West Gorton factory of the 
company. 

Tue Goopyvear Tyre AND Rupper Company (Great Britain), 
Ltd., Wolverhampton.—Iilustrated industrial hose catalogue. 
divided into sections dealing with wrapped ply hose, braided 

hose, hand-built hose, long-length hose, choice and care of hose, 
pt 

ROBERTSON fem, Ltd., Eliesmere Port, Wirral, Cheshire.— 

ye with the following ;—No. D102 Roberston R.D. 
=a ; No. QD120 Robertson decklights, and No 
Gi G. P. M. bestos protected metal, which now contains 
reference to the company’s new C.1S. sheeting. 

Tee Distiters Company, Lid., Engineering Division, Great 
Burgh, Epsom, Surrey. —Pamphiet illustrating and describing 
oe ge Sey Details are given of testing, applications, packing 
and ion of these discs, and also of the coding of discs, 
vacuum supports, bursting disc materials and bursting disc 
holders 

TION, 55, South Audiey Street, 


Coprer pregume ASSOCIA’ 
London, W.1.—Publication No. 52, entitled * “Introduction to 
Copper,” telling in simple 
how it is extracted from its ores, 
to which it is put. hace ie Gade oe te cue tne 
copper alloys. 
Ruserow Company, Lid., Commonwealth House, 1-19, 
New Oxford Street, London, W.C.i.—Catalogue entitled 
“ Ruberoid Built-up Roofing.” divided into five main sections : 
ions, materials, specifications, typical working 
is and a cosine of photographs showing some recently 
contracts. 
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TELeEGRAPH CONSTRUCTION AND MAINTENANCE COMPANY, Ltd., 
Public Relations Office, Mercury House, Theobald’s Road, 
London, W.C.1,—Brochure entitled “ First Transatlantic Tele- 
phone Cable.’’ This brochure describes some of the manufactur- 
aon and shipping ss encountered whilst the cable was being 
made, and how t problems were overcome. 


Z.D.A. ABsTRACTS.—Published monthly by the Zinc Develop- 
ment Association, 7. Berkeley Square, London, W.!. Issued 
free on demand,— Association’s reference library covers 
world literature on oe uses of zinc and its products. Z.D.A. 
abstracts review each month the technical literature on these 
and related subjects. A loan service is open to all bona-fide 
engineers. 

Newace, (MANCHESTER), Lid., 6, Carlos Place, Grosvenor 
Square, London, S.W.1.—Brochure dealing _comprehensively 
with the industrial conversion of the automotive engine. This 
new general sales brochure contains sections devoted to the 
general history of the company, details of the modifications made 
to standard B.M.C. engines, the range of engines, the test depart- 
ment, and service and spares. 

STANDARD TELEPHONES AND Casies, Lid., Rectifier Division, 
Edinburgh Way, Harlow, x.—Booklet containing electrical 
and mechanical information about “Series 400°’ selenium 
rectifiers. Mathematical design data is included for calculating 

a.c. input voltages and currents for a variety of — for a 
given rectifier d.c. output. Leaflet No. C/2034 dealing 
with transistorised frequency shift modulated v.f. pd nem 
s stem type TF.3. 


Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tlon should reach this office not later than a fortnight before the 

In all cases the Time and PLACE at which the meeting is 
to be held should be clearly stated. 


meeting. 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 


To-day, April 25.—COvVENTRY BRANCH : 
Annual General Meeting, 7.30 p.m. 
Tues., April 29.—Tynesipe Branch: Crown Hotel, Clayton 
Street West, Newcastle, “‘ An Introduction to Electrical Floor 
Warming,”’ R. Bradbury, 7.30 p.m. SoutH WaLes BRANCH: 
Angel Hotel, Westgate Street, Cardiff, Film Evening, 7.30 p.m 

Wed., April 30.—BriGuTon, Hove AND District BRANCH : New 
Imperial Hotel, First Avenue, Hove, “‘ Freedom the Spur," G. 
Instone, 7.30 p.m. 

Thurs., May 1. SOUTHAMPTON, BraNncu.—Pilgrim Room, 
Polygon Hotel, Southampton, “‘ New Light in Industry,’’ W. 
Robinson, 8 p.m. 

Fri., May 2.—BRISTOL AND West OF ENGLAND BRANCH : Grand 
Hotel, Broad Street, Bristol, “‘ Industrial Electronics,’’ 8 p.m. 

LIVERPOOL BRANCH : Liverpool Engineering “Rl, 9, 
he Temple, 24, Dale Street, Liverpool, 2, “ The Television 
Receiver,”’ J. W. Driscoll, 7.30 p.m. 


BRITISH INSTITUTION OF RADIO ENGINEERS 


To-day, April 25.—SoUTH MIDLANDS SECTION : North Gloucester- 
shire Technical College, Cheltenham, ‘‘ The Automatic Fac- 
tory,”’ J. A. Sargrove, 7 p.m. 


COMBUSTION ENGINEERING ASSOCIATION 


Wed., April 30.—NORTH WESTERN REGION : Engineers’ Club, 
Manchester, “ Utilisation of Small Coals,’’ G. Doxey, 2.30 p.m. 
NORTHERN REGION : Royal Station Hotel, Newcastle upon 
yne, “ The Removal of Dust and Grit from Boiler Plant 
Effluents, C. J. Stairmand, 10.30 a.m. 


ILLUMINATING ENGINEERING SOCIETY 


To-day, April 25.—BiRMINGHAM CENTRE: Regent House, St. 
Phillip’s Place, Colmore Row, Birmingham, “ Light and 
Colour,” 6 p.m. 

Thurs., May |.—NoTTINGHAM CENTRE: Demonstration Theatre, 
East Midlands Electricity Board, Smithy Row, Nottingham, 
Annual General Meeting, 6 p.m. 


INCORPORATED PLANT ENGINEERS 


To-day, April 25.-BIRMINGHAM BRANCH: Imperial Hotel, 
Temple Street, Birmingham, Film, “‘ Hydraulic Power at 
Rawden Colliery, ”* 7.30 p.m. 

Mon., April 28. —West AND East YORKSHIRE BRANCH : The Uni- 
versity, Leeds, “‘ The Raising of the Hoenfells,’’ A. T. Bride, 

30 p.m. 


Craven Arms, Coventry, 


INSTITUTE OF METALS 


Mon. to Fri., April 28 to May 2.—GOLDEN JUBILEE SPRING MEET- 
ING IN LONDON: Monday: Church House, Great Smith 
Street, Westminster, S.W.1, Registration of Members. Monday 
evening: Royal Institution, Albemarle Street, W.1, Golden 
Jubilee Lecture, R. S. Hutton, 8.15 p.m.. Tuesday : Church 
House, Great Smith Street, Westminster, S.W.1, Annual 
General Meeting, 9.30 a.m.; May Lecture, “ Fifty Years of 
Metallurgical Science,’’ A. G. Quarrel, 3 p.m. Wednesday and 
Thursday, Church House, Great Smith Street, Westminster, 
S.W.1, Scientific Sessions. Friday : All-day Visits. 


INSTITUTE OF NAVIGATION 


To-day, April 25.—Royal Geographical Society, 1, Kensington 
Gore, London, S.W.7, “ The Use of Simulators ‘for Training 
Navigators to Use Radar Equipment,”’ 5.15 p.m. 


INSTITUTE OF REFRIGERATION 


Thurs., May 1.—Junior Institution of Engineers, Pepys House, 
14, Rochester Row, Westminster, London, “ Current Practice 
in Marine Insulation,’’ G. Laing, 5.30 p.m. 


INSTITUTE OF ROAD TRANSPORT ENGINEERS 


To-day, April 25.—SOUTHERN CENTRE: Palmeira Hotel, 71, Crom- 

— Road, Hove, Sussex, Annual General Meeting, 7. 30 p.m, 

Wed., April 30.—East MIDLANDS CENTRE : Mechanics’ Institute. 
Nottingham, Annual! General Meeting, 7.30 p.m. 


INSTITUTION OF CIVIL ENGINEERS 
Mon., April 28.—MIDLANDS ASSOCIATION : Visit to the Cement 


Marketing Company, Cauldon Low, Near Leek, Staffordshire, 


10.15 a.m. 

Thurs., May 1.—NoORTH WESTERN ASSOCIATION : Engineers’ Club, 
17, A Ibert Square, Manchester, Annual General Meeting, 
30 p.m. 


INSTITUTION OF ELECTRICAL ENGINEERS 
Mon., April 28.—RADIO AND TELECOMMUNICATION SECTION : 
Savoy Place, London, W.C.2, “ a Usage of Broad- 


Transmission Systems,”’ Halsey, 5.30 p.m. 
MIDLAND RADIO AND G : 


April 25, 1958 


James Watt Memorial Institute, Great Charles Street, Birming- 
ham, “Servo-Operated Recording Instruments,”’ A. J. 
Maddock, 6 p.m. 

Tues., April 29. —-NorTH MIDLANDS UTILIZATION GrouP : C.E.A. 
Yorkshire Division, 1, Whitehall Road, Leeds, 1, “‘ Electricity 
in Modern Commercial Horticulture,’’ C. A. ron Brown 
and A. W. Gray, 6.30 p.m. East SCOTLAND Sus- 
Centre: Cariton Hotel, No Bridge, Edinburgh, Annual 
General Meeting, 7 p.m. MEASUREMENT AND SUPPLY 
Sections : Savoy Place, London, W.C.2, “* Generator Rotor- 
Angle Measurement and Display,’’ J. N. Prewett ; “‘ Generator 
Rotor-Angle Measurement by Stroboscopic Means,” E. B. 
Powell and M. E. Harper, and “ System Phase-Angle Measure- 
ments,’ F. Moran, 5.30 p.m. 

Wed., April 30.—Surpy Section : Savoy Place, London, W.C.2, 
* The Design of a 330kV Transmission System for Rhodesia,”’ 
F. C. Winfield, T. W. Wilcox and G. Lyon, 5.30 p.m. 

Mon., May 5.—SouTH MIDLAND CENTRE : James Watt Memorial 
Institute, Great Charles Street, Bi a “ Electric Control 

of Stage and Television Lighting,” P. Bentham, 6 p.m. 

% NortH STAFFORDSHIRE SUB-CENTRE : ” Swan Hotel, Stafford. 

Annual General Meeting “The Devel t of Variable 

Speed High-Power ton ‘for Large Wind Tunnels,”’ and “ A 

Variable-Frequency Power Installation for Large Wind-Tunne! 

Drives,’’ P. McKearney, L. S. Drake and E. G. Mallalieu ; 

“ Speed Control of Large Wind Tunnels with Particular Refer- 

ence to the R.A.E. 8ft by 8ft High-Speed Wind Tunnel,’’ L. S. 

Drake, J. A. Fox and G. H. A. Gunnell ; “ Automatic Setting 

of the Flexible Walls of a Large Wind Tunnel,’’ T. Barnes and 

C. R. Dunham, 7 p.m. 


INSTITUTION OF MECHANICAL ENGINEERS 


To-day, April 25.—LONDON BRANCH : 1, Bird be nad West- 
minster, London, S.W.1, “ First Year of of a 
Cyclone-Fired Boiler, ”’ R. P. McCulloch, J. R. Willetts and A. 
Richardson, 6 p.m. %& LONDON GRADUATES’ SECTION : Visit 
nm gee Newspapers, Northcliffe House, London, E.C.4, 

30 p.m. 

Tues., April 29.—AuToMosBILE Division: 1, Birdcage Walk, 
Wetsminster, London, S.W.1, Discussion on “‘ How Smal! Can 
a Motor Car Be ?”’ 6 p.m. 

Wed., April 30.—INDUSTRIAL ADMINISTRATION AND ENGINEERING 
Sang Group : 1, Birdcage Walk Westminster, London, 
S.W.1, Discussion on “ Means of Increasing Production in 
Denier Offices,""6 p.m. ye SOUTHERN GRADUATES’ SECTION : 
Technical College, Guilatord, Discussion on “ Incentive and 
the Professional Engineer,’’ 7 p.m. 

Thurs., May 1.—East MipLanps GRADUATES’ SECTION: Art 
Gallery (Strand Entrance), Derby, “ Starting Gas Turbine 
Aero-Engines,’ . F. McNair, 7.15 po, 

Fri., May 2.—JAMES CLAYTON LECTURE : Birdcage Walk, 
Westminster, London, S.W.1, “ Large Pipeline Projects,”’ A. C. 
Hartley, 6 p.m. 


INSTITUTION OF POST OFFICE ELECTRICAL 
ENGINEERS 


Mon., May 5.—-Institution of Electrical Engineers, Savoy Place, 
London, W.C.2, Annual General Meeting, “‘ Automatic Data 
Processing Equipment—An Introduction to its Techniques and 
Applications,”’ F. J. M. Laver, 5 p.m. 


INSTITUTION OF PRODUCTION ENGINEERS 


Mon., April 28.—NortTH WESTERN REGION: Great Hall, Man- 
chester College of Science and Technology, Sackville Street, 
Manchester, “‘ Human Problems in Industry,’’ The Rt. Rev. 
Dr. Greer, The Lord Bishop of Manchester, 6.30 p.m. 

Wed., April 30.—LONDON GRADUATE SECTION : 10, Chesterfield 
Street, London, W.1, Lecturettes by Section Members, 7.15 p.m. 


INSTITUTION OF THE RUBBER INDUSTRY 


Tues., April 29..-SCoTTIsH SECTION : Institution of Engineers and 
Shipbuilders in Scotland, 39, Elmbank Crescent, Glasgow, C.2, 
Annual General Meeting, Film, “ Rubber in Engineering,”’ 
P. B. Lindley, 7.30 p.m. 

Wed., April 30.—MIDLAND SeEcTION: James Watt Memorial 
Institute, Great Charles Street, Birmingham, Annual General 
Meeting, 6.45 p.m. 


INSTITUTION OF STRUCTURAL ENGINEERS 


To-day, April 25.—MIDLAND CounTiEs BRANCH: James Watt 
Memorial Institute, Great Charles Street, om, Annual 
General Meeting ; “ Model Analysis,’’ J. W. Fortey, 6 p.m. 

Tues., April 29.—WaALEs AND MONMOUTHSHIRE BRANCH : South 
Wales Institute of Engineers, Park Place, Cardiff, Junior 
Members’ Papers, 6.30 p.m. 


INSTITUTION OF WORKS MANAGERS 
Tues., April 29.—LANCASTER GrouP : Royal King’s Arms Hotel, 
Lancaster, Annual General Meeting, 7.30 p.m. 
JUNIOR INSTITUTION OF ENGINEERS 


April 29.._NORTH WESTERN SECTION : Engineers’ Club, 
Albert caw Manchester, “ The Origin and Function of 
REM -E.,”” W. A. Lord, 7.30 p.m. 


Tues., 


ROYAL INSTITUTION OF CHARTERED SURVEYORS 


Mon., May 5.—ORDINARY GENERAL MEETING : 12, Great George 
Street, Westminster, London, $.W.1, “ Ten Years of Planning : 
Where Has It Got Us ?” L. W. Lane, 5.45 p.m. 


ROYAL SOCIETY OF ARTS 
Mon., April 28.—John Adam Street, Adelphi, London, W.C.2, 
» ~ Applications and Examples of Prestressed Concrete Work,” 
. Kirkland, 6 p.m. 


UNIVERSITY OF LONDON 


April 28.—Royal College of Science (Main Chemistry 
Theatre), Imperial College of Science and Technology, ey a 
Consort Road, London, S.W.7, “Some Automata of the 
Eighteenth Century,’’ H. Zemanek, 5.30 p.m. 


Mon., 


Advanced Engineering Courses 


eae Planning and Control. UNIveRSITY OF BIRMINGHAM, 
INSTITUTE FOR ENGINEERING PRODUCTION, “ Southfield,”’ 16, 
Norfolk Road, oe Birmingham, 15. Residential 
executive course, 9. a.m. Monday, May 12, to 4 p.m.; 
Friday, May 23. Fee fifty guineas. 


tember 1, will be held jointly at Birmingham, Bra Bradfon and 
Salford Colleges of Advanced Technol remaining part 
of the course, commencing October oe wilt be at Harwell 


Reactor School. The course finishes on December 23. Fee 


50, 


ee Contamination of Water and Sewage. MECHANICAL 
Lecture Room, FACULTY iy ENGINEERING, pon eng —_ 
Gower Street, London, W.C.1. Course of ¢ lectures, 
Mondays and Thursdays, 5 p.m. to 7 p.m. “April 28 to May 15, 
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FINLAY PRESSES 


Cleaning up distortion after welding 





ae a 


% 













— ale te 
When in Brussels at the y . 
Universal & International - he. " vA 
Exhibition. For further eae 


information contact : 


Soc. Nouv. des Establissements 
Paul Wins & Cie. 
































26 Chaussee de Gand, Bs Stes ears snag tee | 
Bruxelles. ea ae ¥ 3 
Model R 100 EB ' 
Ring Forming 
This standard Finlay 100-ton press forms steel = 
sections up to 13” by 5” RSJ or 6” rounds. With : 
variable bending blocks and a ram-head which : 
can be changed in a matter of seconds it can be : 
adapted for hundreds of steel forming purposes. 
Hot forming a coupling 
' 
Write for details : : 
hana... Pretogrephy, be2 
FINLAY ENGINEERING LIMITED °"°°°*"2?") 274 
Dept. E, NEWPORT, MON., ENGLAND Bruce Peebles & Co. ; 
Phone: 62210 & 62219 Telegrams: Finlay, Newport, Mon. Ltd., Edinburgh, 5. 





Once again, 
valves by Crane 


At the Firestone Tyre & Rubber Co. Ltd., their latest 
Tyre Vulcanizing Press is almost entirely automatic. A 
plant of this type must not be delayed due to valve 
failure, and naturally the Firestone engineers selected 
Crane valves to ensure a high standard of service and 
dependability. Their choice for this plant was the Crane 
No. D186 Bronze Gate Valve. Important features of this 
valve are that it has a union bonnet, nickel alloy wedge 
dise and stainless steel seats. The confidence placed by 
engineers in Crane products is emphasised by this asso- 
ciation with Firestone—for here Crane valves are playing 
an important part in one of the latest examples towards 


automation in industry. 


Crane No. D186 
Bronze Gate Valve, 
trimmed with nickel 
alloy wedge disc and 


A section of the Bag-o-matic Tyre Curing plant featuring Crane No. D186 valves. 
stainless steel seats, 





( Photograph by permission of The Firestone Ture and Rubber Co, Ltd.) 
is suitable for steam 


working pressures up 
ix to 300 pounds per 
‘* "T square inch, 550° F, 


VALVES OF BRONZE, CAST IRON AND CAST STEEL 


CRANE LTD., 15-16 RED LION COURT. FLEET STREET, LONDON, E.C.4. Works: IPSWICH Branches: Birmingham, Brentford, Bristol, Glasgow, London, Manchester 
x 
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oy a “ahem 


Whatever the quantity, engineers have 















come to accept the unfailing accuracy of 
William Lee malleable castings. If your 
problem is accuracy with quantity, then 


we can solve it for you. 






William Lee & Sons 


(A SUBSIDIARY OF WILLIAM PRESTWICH & SONS LTD.) 


/ DRONFIELD _ DERBYSHIRE. Tel.: 2204 


MALLEABLE IRON CASTINGS OF QUALITY IN QUANTITY 








Built to give years of trouble free 
service Duros Weighbridges embody 

all the latest improvements in design 
and construction and are the result of 
over 70 years experience in this field. 


Illustrated brochures fully describing 
these machines are available—write 
for one now—without obligation. 


Asuworty RossecoLrp 


Weighing Machine Makers 


MIDLAND IRON WORKS, SCOUT HILL, DEWSBURY, YORKSHIRE 
Telephone : Dewsbury 1760/! Telegrams : ““Duros, Dewsbury” 
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Lower sections of storage hoppers in }” thick aluminium 
alloy plate, welded by the Argon-Are process. 








BRABY 


Fabricated Metal Plate and 
Sheet Metal Work 









Sheet metal 
machinery 
guard. 











Backed by a 


Cen t u ry $s Eape rien ce 6’ 0” diameter, for pressure vessels. 





A Staff of hundreds of craftsmen in six factories strategically sited 





to give efficient and economical service in any part of Great Britain 






We welcome your enquiries 













ONE OF THE WIDE RANGE OF FREDERICK BRABY & COMPANY LIMITED 


Head Office: 352-364 EUSTON ROAD, LONDON, N.W.1. TeLepuone: EUSton 3456 


FACTORIES AT: London Works, Thames Road, Crayford, Kent. TELEPHONE: Bexleyheath 7777 
Havelock Works, Aintree, Liverpool, 10. TELEPHONE: Aintree 1721 
Eclipse Works, Petershill Road, Clasgow, N. TeLernHone: Springburn 5151 
Ashton Gate Works, Brist And Falkirk 


ol, 3. TeLePHONE: Bristol 64041. 
OTHER OFFICES: 110 Cannon Street, London, E.C.4 (Export), TELEPHONE: MANsion House 6034 
PRODUCTS Queen’s Buildings, 10 Royal Avenue, Belfast. TELEPHONE: Belfadt 26509 
Palace Street, th. TELEPHONE: 62261 
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The relative merits of air-break or oil-immersed 


switchgear can be argued to and fro and up and down 
—and often are. Each has its field of usefulness 
some advantageous over the other . . . often, from a 
technical point of view, the points are pretty evenly 
balanced. And so we make both types. Oil-immersed 
up to 11 kV and 500 MVA rupturing capacity. Air- 
break — up to 600 volts and 3000 amps. Both types 
benefit from our own testing facilities at Chelmsford. 
In one of the most up-to-date A.S.T.A. stations in 


the country we can measure and record exactly what 





happens inside a circuit breaker on short-circuit 
conditions up to 390 MVA at 11,000 volts. Equipment 
in every way typical of a company with a long 


history in electrical affairs — 


(rompton Parkinson 


LIMITED 
In association with Cooke and Ferguson Ltd. 
Member of the Nuclear Power Consortium : 
ATOMIC POWER CONSTRUCTIONS LTD. 


MAKERS OF ELECTRIC MOTORS OF ALL KINDS ° INSTRUMENTS 
ALTERNATORS & GENERATORS - SWITCHGEAR ~- B.E.T. TRANSPORMERS 
CABLES « CEILING FANS + LAMPS 
LIGHTING EQUIPMENT + BATTERIES 
STUD WELDING EQUIPMENT 

TRACTION EQUIPMENT 





FLECT RICA: EQUIPMENT 


CROMPTON PARKINSON LIMITED, CROMPTON HOUSE, ALDWYCH, LONDON, W.C.2 





April 25, 1958 
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STAND No. 20 
at the Gauge and Tool Exhibition, Olympia. 


MAY 12th — 21st, 1958 


SPINNING our speciALity 


(HYDRAULIC AND, FLOW TURNING) up to 7ft. 6in. dia. 
GENERAL SHEET METAL WORK 


POWER PRESSWORK . 
ARC & OXY-ACETYLENE WELDING 
DEEP DRAWN PRESSINGS 


SHAWE METAL SPINNING cee 


Swinton Street, King's Cross, London, W.C.|. 


Waste Heat Recovery lant 
Specialists in the design and construction of Steam-Raising 
Plant, utilising waste gases, in the Gas, Chemical and Ceramic 
Industries; also the Iron and Steel Industries. Heat-Recovery 
from internal combustion engines and similar prime movers in 
Land and Marine Installations. A direct method of saving fuel. 


SPENCER - BONECOURT - CLARKSON LTD 
20, EASION STREET, LONDON, W.C.1. TEL: TERminus 7466 


DONALD 


Ft 


SSS 


MANUFACTURERS OF ELECTRIC 
AND FUEL FIRED FURNACES 
FOR FERROUS AND NON-FERROUS 
HEAT TREATMENT, POTTERY 
KILNS AND GLASS LEHRS. | 


ALUMINIUM: Continuous Biller and Slab Pur- 
naces and Batch ctype Heat Treatment Furnaces. 


FERROUS 

ANDO NON-FERRO 
HEAT TREATME 
Roller Hearth Mesh Belt 


and Beli T: 
for Bright Annealing. 


PUSHER TYPE AND 
ph et BEAM 


beter ‘an a TREATMENT 
i ee 
MACHINES AND QUENCH Gi 


M° DONALD FURNACES LTD. 
DAWLEY BROOK, 
KINGSWINFORD, STAFES. 
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COAL-ORE-STEEL 


| : 30 scale model of an entire new basic industry. 
Brussels International Exhibition. Pavilion of the 
European Coal and Stee! Community. 


Flow diagram 


FAIR HANNOVER 19558 BDBEMAG AKTIENGESELLSCH 
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DEMAG 


ENGINEERING FOR INDUSTRY 


The wide scope of DEMAG’s productive capacity in engineering for industry is reflected in 
its extensive manufacturing programme, which covers plant and machinery ranging from 


the smallest unit to complete integrated iron and steel works. Decades of technical research 


1 aes work and activity as a large-scale consulting and planning organisation, which exports to 82 

@ 

countries, have laid the foundations for DEMAG’s new forward-looking ventures in planning 
— . 

oe the giant plant and machinery now being built for the basic industries of countries in the 


European Coal and Steel Community and countries overseas, and in making its contribution 


to the International Exhibition at Brussels. 


12 


S4EEEREEERERREEERR RRR ERR EE, 


mim 
4 


3 
Sinan 
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for the installations shown in this model. 


1 Coal 4 Coking Plant 7 Sintering Plant 10 Electric Steel Plant 
5 Ores/Underground Mining/Preparation 8 Blast Furnace/Pig Iron 
Wash 
aticnabtsratiess Plant 9 Steel Plant/Open-Hearth Steel and Con- tf Socming Om 
3 Power Station 6 Transhipment certer Steel 12 Broad Strip Mill/Rolled Products 


AFT DUISBURG GERMANY _ EXHIBITION BRUSSELS 1958 
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Sterling achievements 





span the history of an era 


.. and help to make that era memorable. 






The continuing success of Sterling Metals is due to their ability to supply 





e castings of the highest quality in the desired quantities at the right time. 
Pa Today as in the past, Sterling Metals offer the greatest technical experience 
‘ augmented by quality control of produetion which is second to none. 
Sterling Metals are the acknowledged experts in casting aluminium and magnesium alloys 
A by sand, die and precision mould processes, and in making engine blocks 
j a: and cylinder heads in high duty iron. ; 
; 4 Sterling Metals are at your service 
. Pd 
% 


* é 
% t . 
oa > 

a 


Cast iron cylinder block 


Mj STERLING METALS LTD) obyotney un. 


By courtesy of David Brown Ltd. 
“ngyge mat mae §=NNUNEATON + Nuneaton 4221 . 


ae 





_POHLIG 


i Crentelaliael| 
Handling 
Plants 


Conveying 
Installations 
Cranes 

Lifting Equipment 
Aerial Ropeways 


J. POHLIG AKTIENGESELLSCHAFT - COLOGNE 
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Man-hours fade away 





when Banister, Walton are doing 
the steel framework. General 
know-how speeds up construction, 
and economy in time means 


economy in cost. 





BANISTER, WALTON & CO LTD . Structural Steel Engineers and Stockholders - MANCHESTER - LONDON - BIRMINGHAM 
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that can carry MAXIMUM LOAD 
of 10,000 Ibs. 


with JIB HORIZONTAL 


under 8 ft. HEADROOM 
The all Hydraulic 


HOOOCOOC09 
COO) OO0O0 
etateteterere.®, BOS O 
Petetetetetetetereree: estetetatetetetetetetaeee eee a teeeleltee, 
atetetetetetererere 525 KHOI B52525 
etetetetererererererer® aveteteretereteterereeere..0.0.0.e "e 
eteteteteterete rateterererereteeeeeetele 
BSS OI ateteteteteterereree® 
etateteteterere eteteteterere 
00006 ¢¢¢¢¢ OOO 
oat etetetetetetey 
S550 





Metetetererere et. 0.00 


FEATURES 


HANDLING | POWER TELESCOPING JIB 
Earls Court POWER SLEWING 
POWER DERRICKING 
POWER STEERING 
pe TOY EXCEPTIONAL OUTREACH 
FAST TRAVEL SPEED 


R. H. NEAL & Co. Ltd. weap office, PLANT HOUSE, EALING, W.5 








ee UEnEn EEE RESET 
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MOLYBDENUM DISULPHIDE ADDITIVE 
EXTENDS 
EFFECTIVE LUBRICATION 


Molybdenum Disulphide greases are now being employed by all sections of British industry to over- 
come serious lubrication problems associated with extreme pressures, fretting corrosion, impact 
shocks, and arduous working conditions where oscillation and reciprocation are involved. Their use 
results in substantial reduction of wear, much lower starting torque and greatly improved running. 
This is clearly demonstrated by analyzing the following test data where in all cases the addition of 


MoS, extended the effective lubrication of the base lubricant. 


Four tests show how 
MoS, reduces wear 
























































= 
= 
I. SHELL 4-BALL EXTREME PRESSURE TEST Fa 
at 
(see illustration top right)—MoS, addition reduces wear — 
, . “ = 
more than 50% and increases load capacity by about 70% 3 
over base grease. * 
‘ Oo 
n 
ing 
2. FALEX 2-HOUR WEAR TEST a 
= 
The chart below shows how MoS, sustains lubrication, as 
proved by a reduction of 500 per cent in average wear. 
Chins Loss in Weight 
srease “gh ; 
of Specimen 
os LOAD-KILOGRAMS 
Lithium-base 1,000 mg. 4-ball E.P. test shows the superior extreme pressure pro- 
Lithium-base plus 2%MoS,* 1:98 mg-average perties of MoS, grease over the same grease without 
of 3 runs additives. In the same test, grease containing 5% graphite 
—= had a mean Hertz load value of 26: the conventional E.P. 
grease Hertz value was 34. 
3. TIMKEN ENDURANCE TEST 300 
(see illustration bottom right)—MoS,* sustains lubrication 
well beyond the capabilities of the base grease alone, and 
at a lower temperature than conventional E.P. grease. Seizure 
* 200 
wi 
4. SIMULATED SHACKLE BOLT SERVICE TEST = 
Oscillating friction machine—3%MoS,* addition virtually b~ Base Grease + E.P. Additive 
Ww i) {= 
doubles the effective lubrication of a lithium base chassis > | | 
grease—is far more effective than conventional additions. ~ 100 , 
Base Grease + 3% MoS, 
Hours to failure — average of 2 tests 
Additive None 3% MoS,” 5°,ZnO 15% ZnO 
sta Note: Ti r r i 
Dry 350 564 3 36 555 m le: Temperatures we Beer paid EY block wedge 
Wet 162 264 109 85 ° i 2 a 4 
TIME - HOURS 
* Fine partiele size. 
Timken endurance test clearly shows how MoS, functions 
Molybdenum Disulphide greases are manufactured in the U.K. when added rhage dase lassie Wis be oe the 
ee specimen seized in abou minutes. Wi added, 
by a number of specialist producers, whose names can be lubrication was effectively sustained throughout the test at 
obtained, together with a copy of “MOLY-Sulfide as a a reduced temperature of about 100°, compared with a 


: ee temperature of about 130° for the conventional E.P. : 
Grease Additive’, from :— pe grease 


CLIMAX MOLYBDENUM COMPANY t 
ee OLY-SULFIDE 


99 PINSTONE STREET, SHEFFIELD 1 


+ MOLY-Sulfide is a Climax brand name 
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Conveyor belts or any other rubber product made 
with Du Pont neoprene can be counted upon to give 
long, trouble-free service. For example: a conveyor 


belt of neoprene is still on the job after eight years of 


For more information about locally manufactured products of Du Pont neoprene, write : 


Distributors: DU PONT COMPANY (UNITED KINGDOM) LTD., 15 CHARLES Ii STREET, LONDON, SW1 


Sales Agents: DURHAM RAW MATERIALS LTD., 


@ New ways in which neoprene-made products effect savings | ay —_ 
E.I 


for you are contained in every issue of the Neoprene Note- 
book. New and unusual applications are clearly shown. Get 


on the mailing list. Mail coupon today. | 


®£6.u.3 par OFF | 
NEOPRENE | 


Better things for better living ... through chemistry | eT SE ae ee = 











Why you can cut costs with conveyor belts 
made with DU PONT NEOPRENE 


rugged duty in a coal mine. Neoprene’s resistance 


to abrasion, oil, grease, chemicals and heat is your 
assurance of lower maintenance and replacement 


costs ...so be sure to ask for NEOPRENE when you buy. 


1-4 GREAT TOWER STREET, LONDON, EC3 


. du Pont de Nemours & Co. (Inc. 
Export Advertising, Elastomers Dept. B-19 
Wilmington 98, Delaware, U.S.A. 


NAME POSITION .....0sccscseseccavancssnscese 
FIRM 


ADDRESS 
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AIR SERVICE UNITS 
and PNEUMATIC EQUIPMENT 


improve efficiency a ERey 
and reduce production costs | saving money 


He isin fact, savingas much 
as 90% in compressed air 
consumption by using an 
ENOTS PUFFER VALVE 
in place of an open ended 
pipe for the displacement 
of swarf. A leak in a 100 
Ib. per sq. inch air line, 
equivalent to a 7%" dia- 
meter hole will pass 390 
cu. ft. of free air per hour 
and waste the equivalent of 
2 tons of coal per year 
(2,500 hours operation). 


Pa, ee 



































The filter, reducing valve & lubricator 
combined in the Enots Air Service 
Unit ensures a supply of lubricated, 
clean air at pre-controlled pressure to 
all air devices. 






A pressure reducing valve fitted to almost any 
pneumatic device will save its cost in a very short time by reducing 
air consumption. At how many points in your works are you using 
full line pressures of up to 100 Ib. per sq. inch where 80, 60 or even 
lower pressures would be adequate? Savings are more or less in direct 


proportion to pressure reduction. 
iis aan eee ae 
| ae Q > | apr Om 
| ' 13 | i 
| | 


= 
ae l LEAFLET AS357 describing our Air 


BLOW HOSE Service Units & individua! components 


auicK venseouee’ NOZZLE VALVES 


and other catalogues on Enots pneu- 


| 
| 
| 
| 
| 


matic devices are available on request 








ASTON BROOK STREET, 
BIRMINGHAM,6 ENGLAND. 


UNIONS 
Telephone: ASTon Cross 1905 


STEEL AND 
FLEXIBLE TUBES 


EXHAUST SILENCERS 


Os saci ea ier nasecih aac iene kis Sina anh sine cman tay ah: Annas iol 


ay 

en le | BENTON & STONE LTD., 
| 
| 


| SOLDERLESS | COPPER, BUNDY 

















METALLIC) 
PACKINGS 

Embody every improve- 

ment chat Science and 

the practical experience fe | 
gained in che actual test- N 
ing of thousands of pack- Bae ie 
ings under all conditions can suggest. Nothing is left to chance. 
We make every part of the packing ourselves. Ve design our 
packings so that any intelligent engineer can fix or remove them. 
>. OVER 70 YEARS’ EXPERIENCE AT YOUR DISPOSAL. 







Telephone : Pendleton 1484/5/6 


LANCASTER ¢ TONGE WTO Penv.eton-mancHEsTEeR- ENGLAND thiprine! haan binetesdiiat 
SRL T! TO ON LONE EWIDO EA REISS LEER LE ET CRD IER IEE BELAY EE ELE CREB IS RETEST TL 






Ww ater . 


yease an 
traces Ff FY nothing 


disappe**: dy removal of 


finer for the spee 
ditt, grime, 
grease, oul 
and sludge- 





THE WORLD’S 
FINEST 


DEGREASANT. 


Supplied ready for use in 5-, 10- 
and 40/45-gallon drums. Send 
to-day for a free sample and 
prove for yourself the effective- 
ness of GUNK. 


Manufactured by :- 


BENNETT (HYDE) LTD 
BOSTON MILLS, HYDE, CHESHIRE 
Telephone : 1377 (3 lines) : 




















86 THE ENGINEER April 25, 1958 












The logical advance in MEQaeULn! 











OLD WAY 


To provide a shoulder 





for the tensioning spring 
on this filler cup entailed 
an extra long, threaded 
shaft, a nut, a hole drilled 








to take a cotter pin and 





an altogether tedious 


assembly. 








THE SALTER WAY 

The spring is quickly 
positioned ona shorter, 
PLAIN SHAFT by a 
Grip Ring which is 
snapped into position 
forsecure, frictional grip. 
No groove required. 

















EXTERNAL 
RETAINER 














save material—reduce assembly time t 





operations. A large standard range is at your imme- 
diate disposal, and we should welcome the opportunity 
to assist in developing special retainers to solve 


When it’s a question of assembling components in 
any engineering field, Salter Retainers are the answer. 
They replace nuts and bolts, screws, cotter pins, 
and eliminate expensive threading and machining your problems. 





NEATER — MORE POSITIVE — PERMANENT RETAINING 


Send for the Salter Retainer catalogue 
— no designer is complete without it. 
Regé Trade Mark 


Circlips €> Fasteners Retainers (=| Fixes 
Geo. Salter & Co.Ltd., West Bromwich. Spring Specialists since 1760 
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HANDLING PLANT 


AIDS STEEL PRODUCTION 

















MARGAM 









RICHARD SUTCLIFFE LIMITED 
HORBURY - WAKEFIPLD - ENGLAND 








HAVE YOU 











A THICKNESS 
MEASURING 


PROBLEM? 





Compact and easy to use, the Elcometer provides a simple 

economic method of measurement from one side without damage to surfaces. 
It gives split-second thickness readings of all non-magnetic 

coatings on ferrous bases with an accuracy 

4 + .0001”. Non-ferrous foils, sheetings etc., 
can also be measured if laid on a ferrous base. 

A wide range of models includes versions for gauging 
Ferrite percentage content of stainless steels and 
graphitic corrosion penetration in cast iron. 


‘ELCOMETER 


THICKNESS GAUGE 


°o 


of 5 


COMPANY LIMITED 
Fairfield 1 Manchester 


EAST LANCASHIRB CHEMICAL 


Agents throughout the world. 


















Measures :- 
@ Coats of paint. 
@ Vitreous Enamel. 
@ Tobacco Leaves 

@ Plastic Coating or Sheets. 
@ Fibreglass Hulls and Bodies. 

@ Non-ferrous Films of all kinds. 


For further information, send coupon for free booklet. 
You are also invited to seek advice from our technical experts. 


mecesaee eaceneeeee SOCCER REESE EEE EEE SESE EERE EEE TEESE EEEH ETE E EET EEE 


To East Lancashire Chemical Co. Ltd., Fairfield 1 Manchester. 
Please send me a copy of booklet “‘ The Elcometer Thickness Gauge”’. 














Address cesesescess 






: 
: 

: 

: 

: 

H 

. 

s 

: 

’ * 
Name seecenepnea j ilcha rakes cabana . 
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NWVobUux Grease. is a lithium-base 


lubricant of excellent structural stability and 
purity. It is a new, general-purpose grease 
superseding conventional greases. It provides 
effective lubrication for the majority of grease 
applications over a temperature range from 
minus 20 F to 250’F. It is exceptionally resistant 
to water washing and contains special 
additives to prevent rust formation. Both in 
the laboratory and in the field Mobilux Grease 
has proved its outstanding efficiency as a 


lubricant and protector. 





MOBILUX 
GREASE 


| [Mepil MOBIL INDUSTRIAL LUBRICANTS 
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Hobson 


Skill and experience in engineering has long been successfully 
















applied in the design, development and manufacture of various 


specialised components of high precision character. 


Present production is concerned mainly with advanced projects 


relative to the aircraft and nuclear power industries. 


We have a technical staff capable of dealing with the many 
problems of modern engineering technique and invite enquiries 
regarding projects to which our wide experience can usefully 


be applied. 








TYPICAL EXAMPLES OF HOBSON PRODUCTS 
Hydraulic Jacks and Servos 


Electro-Hydraulic Servo Actuators 

Hydraulic Pumps and Motors 

Liquid Flowmeters 

Engine Control Systems 

Mercury Manometers 

Remote Reading Contents Gauges 

Remote Handling Equipment 

Honeycomb Isotope Manufacturing Machines 
Electro-Mechanical Control Systems for Atomic Reactors 
Specialised Gearboxes 

Atomic Reactor Ancillary Equipment 
Hydraulic Variable Speed Drives 





H. M. HOBSON LIMITED 
WOLVERHAMPTON ENGLAND 
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Dont Scrafo yo / 


Fit a ‘CROSS’ Wire Thread insert !—New threads for 
old ... in damaged components. Hard tough threads 
in scft materials. Used and approved by the Aircraft 
industry. Designed for use in soft metal components, 
wood or plastics. Simple to use—remains perma- 
nently in place. Full range of standard sizes in 
B.S.W., B.S.F., B.S.P., B.A., U.N.F., U.N.C. and 
Metric thread forms. 


A need is met 


POWER STATIONS Cleveland have 
played their part in meeting Britain’s 
need for more electrical energy. The 
huge steel frames have been fabricated 
at top speed with highly developed 
welding techniques. Members are 
produced up to 95 ft. long and 42 tons 
in weight, with a tolerance in length, 
twist or bow not exceeding ¢ inch. 





WIRE™ 
Wa Cross .% ume 


CROSS MANUFACTURING CO. Spectaliots to she convents 
(1938) LTD. - BATH » SOMERSET CIACLIPS. SPRING WASHERS, 


Tel.: Combe Down 2355/8. Grams: Circle, Bath. SPRINGS, etc. 

















RAILWAYS Movement of merchandise 
and people becomes yearly a greater 
task. Cleveland are helping not only 
with the construction of new bridges, 
but the re-construction and repair of 
old bridges. 





DEEP FOUNDATIONS Necessity and not 

the ease of engineering dictates where 

many structures must be sited. So deep 

. foundations are needed. Cleveland 
ty have wide experience all over the world 
~ and can be relied on to appreciate 
difficulties and find sound solutions. 


As new needs occur, so new problems arise. Cleveland welcomes 
the chance of assisting in their solution. Excellent facilities 
are available for design, detailing, fabrication and construction. 


for INDUSTRY 


COULD YOU BE 
WHAT IT IS USING IT? 


DOUBLE BOND, evolved after exten- ** Double Bond” has a wide range of 
sive research by the makers of Hermetal, production and trade applications ; prac- 


is manufactured from chemically reac- tically every industry can benefit from the 
tive resins (Epoxide based) forming a saving in time and costs which its use 
s : ensures. 
new, self-setting, spreadable compound DOUBLE BOND mends, seals and fills 
which entirely supersedes metal fillers— cracks, blow holes, rivet heads, joints, 
including lead. even large cavities—in one application. 
As part of the new technique in the For construction of jigs, patterns, work 
fabrication of equipment with resin wee tool holders. instead of lead or 
. ' . solder for sealing joints, filling damaged 
bonded glass laminates, it provides the parts, coachwork production and 
joint and seal. repairs, etc. - a 
In place of metal for cast and/or 
machined components of prototype or ASK FOR 


PROPERTIES quantity produced Se ene very of D ih TA { L 5 


For avoiding delay 


Exceptional adhesion “ specialist’ equipment. Fabricate it 
ad , with plywood or plastic bonded sheet, OF T a E 


@ Great tensile strength etc., and joint and protect it with Vv : 
@ Chemically resistant Double Bond. ARIABLE 
PUTTY can to a STROKE 


@ Sets harder than lead PUTTY can be mixed and moulded 
5 elf-curi depth with the hands or mechanically. 
@ Self-curing to any dep CREAM—mixed and applied with a Oil VALVE 
@ Non-shrinking knife or spatula. 
@ Easily workable a rite for descriptive folder or :— a al 
eS Extended “ pot ”* life TRIAL SUPPLY € re ro et oil to air ratio at 
4oz. each of putty and cream i = 
@ Replaces !cading—no lead poison- with full directions for 7/6 maximum and mint 
ing, non-injurious use : post free ff PATENTED SELF PROPORTIONING mum with ¢wo adjust- 
Available in standard packs of \ib., 3ib., 7ib and upwards. ments only. No “trial 
THE KENILWORTH MANUFACTURING CO., LTD. OIL - RAER and error.” 
WEST DRAYTON ~ MIDDLESEX - Telephone: West Drayton 3731 P.B.X 
on SCHIELDROP & CO.,LTD. TFO : STOTFOLD 
Mokers of Hermetal, Summit metallic Paints, and Hermetite Jointing Compounds - aes wheal mb se 


THE CLEVELAND BRIDGE & ENGINEERING CO. LTD. DARLINGTOR. 


! 
! 
! 
| 
| 
| 
| 
| 
| 
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BRIGHT 






AG Ht 

PRESSE ERI 

if | Hi 
Ht Ht SPECIAL 
REQUIREMENTS 








~ TE ERONN 


ALLOY STEELMAKERS *« FORGEMASTERS + STEEL FOUNDERS * HEAVY ENGINEERS 





THOS FIRTH & JOHN BROWN LIMITED : SHEFFIELD . ENGLAND 


92 


HOW MUCH 
FOR THIS? 


MR LPH EPE TERE RA 





+ » «+» not more than a shilling, maybe, 
but a single damaged bolt or other 
screw threaded part can cost pounds 
if a replacement is not readily avail- 
able when it is wanted and essential 
machinery is standing idle. But there 
is no need to take chances because 
there is a certain safeguard and it 
costs only 27/6d.—the Edwards’ Patent 
Bolt Saver and Thread Restorer! 


Unquestionably, the Bolt Saver is 
the most efficient tool for restor- 
ing damaged threads and it is the 
easiest to use, too: Simply insert 
damaged part, close tool by means 
of clamp, withdraw part by un- 
screwing and—presto !—the dam- 
aged thread is as good as new, 
re-formed (not cut) and with full 
grip restored! Also invaluable as a 
thread gripper for holding threaded 
parts in the vice. 





No inserts or loose parts and the 
one tool takes all sizes from 3-in. 
to j-in. dia. (BSP }-in. to 4-in.). 
There are models for the follow- 
ing threads: BSW, BSF, ANF/SAE, 
UNF, Metric, Motor-cycle 27/6 
and BSP, all at / 


Ae ee 
| Guarantee 
tes 
you to ake +“ hom- | 
We invite threads wit the Bolt \ 
| Knock-uP recondition f the cor 
| mer oney bo ly be | 
| Sover—Jour ec easily 
| responding a 4 
| screwed on ee eee 
pn 


Do not take chances—equip with Boit 
Savers NOW, before the next break- 
down! immediate delivery through 
your usual supplier or direct from 


Patentees and Sole Manufacturers: 


LAWRENCE EDWARDS & CO. 
(Engineers) LIMITED 


Ls KIDDERMINSTER, WORCS. 








Used by Home and Foreign Government 
Deportments, Railwoys, Notionclised Industries, etc., etc. 





THE ENGINEER April 25, 1958 






PRESSED STEEL TANKS 





Tanks incorporaied in a plant for the generation of zas from waste organic materials 
(Photo courtesy Barter & Sons Lid., London) 


The unlimited range of sizes and capacities in which unit constructed Braith- 
waite Pressed Steel Tanks can be supplied enables them to be used as 
component parts of many industrial plants as well as for conventional storage 
requirements. Full productivity in many industries and the successful com- 
pletion of work at Laboratories and Research Establishments is frequently 
dependent on this modern form of liquid storage. Our technical advisory 


service is available to assist those concerned with the installation of tanks for 


all purposes. 








Storage of 35,000 gallons 
at 82 feet above ground level 
for a modern factory 


A covered tank on the roof of 
the Clarendon Laboratory (Physics), 
Oxford University 





Tanks for the separation of oil and sludge 
from refinery effluent 
(Photo courtesy British Petroleum Co. Ltd.) 


One of several boiler reserve water tanks 
erected inside a power station. 
(Photo courtesy Central Electricity Generating Board) 


iw BRAITHWAITE & CO. 
ut) ENGINEERS LIMITED 


BRIDGE 





AND CONSTRUCTIONAL ENGINEERS 


LONDON OFFICE: DORLAND HOUSE REGENT STREFT LONDON 5.W.1 TELEPHONE: 


WHITEHALL 


3993 

















VOLTAGE STABILIZERS 


By F. A. Benson, M. Eng., A.1.M.E.E., M.I.R.E., University of Sheffield 
Price 12/6 


This monograph describes the various devices employing saturated elements, glow-discharge tube 
circuits and thermionic valve arrangements for voltage stabilization. A comprehensive biblio- 
graphy is included. 
Order your copy through your bookseller or direct from: 
ELECTRONIC ENGINEERING, 28, Essex Street, Strand, London, W.C.2. 
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the Modern Touch- 


the ELECTRO - MAGNETIC CLUTCH 





+ Ps ; 
¥ 4 
SS 
LSS 
2 U 
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WW 


SUITABLE FOR nes pebestesiuieineen \ 
EVERY APPLICATION ow Maintenance Costs 


WHERE A CLUTCH — 
IS REQUIRED 


We will be pleased to supply 
you with further information 
on this electro-magnetic 
clutch or, to arrange fora 
technical representative to 
teall. 


SSS 


UMMM) 
y j 
: 
Y }, 
4, Y 
y, 
Y} 


W.E. BURNAND & SON, LTD., 66-106, SHOREHAM ST., SHEFFIELD 1, ENGLAND. 
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... then the 
name that 
SPRINGS 

to mind 


oe 
| hs ae 
we 


M.LYNCHs SON L™ 





MILL WHARF, CANAL ROAD, STROOD, KENT 


TEL. STROOD 7545-6 GRAMS. LYNCH, STROOD 


SCRAP METAL MERCHANTS & SUPPLIERS + STOCKHOLDERS OF STRUCTURAL STEEL 














a motor for every purpose 


% H.P. 
270 - 0.055 r.p.m. 





geared motors 


NECO geared motors cover the whole range 
of speeds, types, and voltages, three phase, 


single phase, and D.C. up to 2 H.P. and 1500 STAND 340 

pounds/feet torque output. Not so much a _ MECHANICAL HANDLING 

range of motors as a range of electrical drives EXHIBITION 

which, within their horsepower limits, can EARLS eng 
MAY 7- 


be adapted to run at any speed, to drive any 
kind of machine, with foot or flange mount- 
ings to suit individual requirements. 


NECO GEARED MOTORS LTD 
204 QUEENSTOWN ROAD LONDON S.W.8 


€ 
Subsidiary of Normand Electrical Co. Ltd. Telephone: MACaulay 3211-4 





ELECTRIC R.P.M. INDICATORS 





UP TO 8° DIAMETER 


WYNSTRUMENTS LTD 


STAVERTON AERODROME +: GLOUCESTER 
Phone: CHURCHDOWN 3264 
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ae 
Giants of the Wes woes cosa ana ris twin broter decided to dig 
Bristol an outlet to the sea they set about cutting the Avon Gorge — sharing a pickaxe which they tossed to each 
other at the end of each four-hour stint. Tragedy overtook poor Goram before the job was finished. Asleep in his 


vast chair hewn from the living rock (you can still see it at Blaise Castle) he failed to hear his brother’s warning 
shout, and the pickaxe split his skull. 
Giant Strachan & Henshaw installations in many parts 


of the world are carrying on the benevolent Bristol 


twins’ tradition by making plant for the movement of 










material in bulk. Without the heartbreaking labour and 


the tragedy of the ancient story, but not altogether 





without romance... 


sta mete seas 
ana 


Henshaw 


r Ser ‘i i, aS a | ae | 


Sai 


‘> 


Le i ee On ee On Le) 
w= BRISTOL 2 ENGLAND 


TELEPHONE BRISTOL 78331 
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WHERE QUALITY COUNT. 











High pressure testing of hydraulic 
ram assemblies, as illustrated, is 
another process in the precision 
manufacture of Spenborough pro- 
ducts, which together ensure the 
maintenance of that high standard of 
quality for which Spenborough is 
famous. 


A completely re-equipped machine 
shop with new, high speed machine 
tools of the latest types, working to 
new production methods under 
stringent planning supervision, 
enables Spenborough to offer unique 
speedy delivery of quality equipment. 


Rams Pumps and Valves of standard 
types supplied in 2 to 3 weeks. 


SPENBOROUGH ENGINEERING CO. LTD. 
HECKMONDWIKE, YORKS, 
Phone: Heckmondwike 924/5 Grams: Union 


London and S.E. Counties, B.B. SALES LTD., 88 Clapham Road, 
LONDON, S.W.9. Phone and Grams: RELiance 2512 








CHA/N FOR LIFTING TACKLE 
AND GENERAL HANDLING ° 





HIGHER TENSILE STEEL CHAIN SLINGS TO B-S-2902 











There is a WHEWAY Chain produced to meet 

most requirements, made to your specification STAND 

in all kinds of metal:— No. 221 

Monel High Carbon Steel MECHANICAL 

Inconel Mild Steel pewemen rel 

Stainless Steel Higher Tensile Steel May 7-17th 
Muntz Metal 





Alloy Steel 
JOB WHEWAY & SON LTD - GREEN LANE - WALSALL - STAFFS 









% Revolutions per minute or revolutions per“ ais 
annum? There you have the vitai difference res. 
between ordinary electric motors and 
thosemade by EPE. Thousands of EPE 
electric motors are running at the rate of 
over 1000,000,000 revs. a year—unfailingly 
—year in, year out! Unusual? Not a bit. 
EPE electric motor users take this sort of 
service for granted. Next time you’re 
buying electric motors remember it pays eT ae % 
to specify EPE—to be sure: 








ELECTRICAL POWER ENGINEERING 





LONDON OFFICE “a1 GRAND BUILDINGS, TRAFALGAR $Q., LONDON, W.C.2. 
Phone: Whirehall 5643 & 7963 
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akoné = 
“ee “IGH PRESSURE DEAR CUSTOMER & CO. 


FITTINGS ano VALVES 


HIGH QUALITY WITH 
MAXIMUM EFFICIENCY 








(PROMPT DELIVERY) 


New simplified design incorporating the 
highly efficient ‘“Supakone’’ Joint—ob- 
tainable as a simple shut-off valve or as a 


medium control valve. Standard valves, 
both straight through and right angle types Yr SAVE 


are suitable for hydraulic working pressures 


Seamless Steel Tubes for Machining 


e OPEN ALSO YOUR DOORS FOR SAVING 
TIME — MATERIALS — LABOUR 
THEY ARE AVAILABLE IN MANY SIZES TO SUIT YOU 


up to 10,000 Ibs. per sq. in. at normal tem- oni : 
peratures—individually tested to 15,000Ibs. preee Se Ee 


per sq. in. hydraulic. We also manufac- BRITISH & GEN ERAL TUBE tia  Reageg 


ture a neat well designed valve suitable for 
controlling gauge circuits or small hydraulic TRADING ESTATE + SLOUGH, BUCKS. 


a eens — Phone : SLOUGH 24171 (5 lines) Telex: 84100 TUBECO, SLOUGH 
, » Per Sq. MH. HYGFaUNC. Grams ; TUBECO, SLOUGH, TELEX 
Manufactured by 


. Suppliers also of Welded and Seamless Tubes for Gas, 
KAY & co. (E ngi n eers) LT D . Water and Steam, Boiler Tubes, Cold Drawn Seamless and 
BLACKHORSE STREET + BOLTON + LANCS. Electrically Welded Precision Steel Tubes. 
Tel: Bolton 197 Grams : Supakone Bolton 











Cambrian rolling | stock 


Rb. ie eins. 7 7 - 
. - —— = : _ aie CORY BROTHERS & CoOL 
T gg f « as. = a CORY DIESEL #7 Copy a 


‘) be 
ee ee ee 


— / p> ad 
| Ae ; 
a 


we 7 } LA “th Whee 
= tv So ee : Ne | 


KK 





KK WG 


RB. 


For 50 years CAMBRIAN have been building wagons 
to a very high standard, specialising in heavy-duty types for 
Cc A 4 B ea | A aed mineral transport and similar purposes. The Company's 
works are equipped with modern plant for producing in 
WAGON & ENGINEERING CO. LTD. quantity all-steel, aluminium topped and timber wagons 
MAINDY * CARDIFF of all types as well as tank wagons and mine and quarry 
ardiff cars. Laminated springs for all types of locomotives and 
rolling stock are supplied to British and overseas railways 

, and to leading wagon builders and repairers. 


elegram 
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Osborn file and you are handling the 
ts.of more than a century of craftsmanship 
de perience in the production of engineers’ 
files fot: all pu rposes. 

Modern methods of production, with rigid 
control of manufacture at all stages, ensure the 
consistent high quality of ‘‘Hand & Heart” 
brand files. 


SAMUEL OSBORN & GO., LIMITED N\\ 


CLYUSE SOTEEL. USbtse,: SREEECELS 
STEELMAKERS * STBELFOUNDERS *« ENGINEERS’ TOOLMAKERS 
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Welding Cutting Heating Flame Cleaning 


Sensational Saffire 4 blowpipes in 1! 


Recently introduced, the Saffire Combined Outfit has 
achieved outstanding success and widespread use in 
industry. 

The Saffire, virtually 4 blowpipes in 1, is extremely 
efficient and economical in use. Here is a precision 
tool that has helped boost production for many thou- 
sands of users. 

Buy the whole Saffire Outfit or just the common shank 
with the heads you need. Just consider how the Saffire 
Combined Outfit can increase your own production 





pentane nephearay 2) range and efficiency! 
to which any of ’ 


these biowpipes 
can be fitted 








(®) BRITISH OXYGEN 


British Oxygen Gases Ltd., industrial Division, 
Spencer House, 27 St. James's Piace, London, S.W.1. 





~~ 
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‘Doc’umentary evidence 


‘Doc’, the personification of all our scientific brains, has at his 
disposal a library in which are filed nearly 20,000 references 
to previous experiments and their results in all fields of rubber 
technology. 

If he cannot there trace a ready-made answer to your problem, 
he is additionally blessed with scientific and technical resources 
plus experience which will rapidly provide a bespoke result. 


JOHN, BULL 
¥ ubbher 


Ke Solves your problems 

















JOHN BULL RUBBER CO. LTD. (INDUSTRIAL SALES DIVISION) LEICESTER * TELEPHONE 36531 

















CONTACTOR TYPE : 
SWITCH GEAR 





ROTATING 
MACHINES . , 




















RECTIFIERS STATIC 
FOR PRECIPITATORS <i BL. TRANSFORMERS 
















THE ELECTRIC CONSTRUCTION COMPANY LTD. 
BUSHBURY ENGINEERING WORKS - WOLVERHAMPTON 
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Where the need is for 
supply up to 660V-1200A 








-the choice 
should be 


indu switchgear 


Type ‘K’ Switchgear—readily 
adaptable for any factory layout— 
provides the best answer to the 
problem of industrial supply. 

It is available in pedestal or 

cubicle mounted arrangement and 
incorporates oil circuit-breakers 
suitable for direct-on motor starting 
and for use in conjunction with 
rotor starters for slip-ring motors. 





ALTERNATIVE CABLE 
BOX POSITION 





Wall mounted type 




















Single mounting pedestal type K5 switch unit = 
_ 

> 

Sy if | ° 

| Specify Tyee INDUSTRIAL 

or th rV A 

[re SWITCHGEAR 
een TT | 

3 a i ee | ae for medium voltage service 

Ht VU tl | | aay 


Pedestal mounted type 


Ferguson Pailin win Qaeyyiaroe 





An A.E.1. Company 
Head Office & Works: HR. OPENSHAW MANCHESTER 11, Telephone : DROyisden 1301 (Pte Branch Ex) 


LONDON OFFICE : Bush House, Aldwych, W.C.2. BIRMINGHAM OFFICE : Windsor House, 656 Chester Road, Erdington, 23 GLASGOW OFFICE : Central Chambers, 109 Hope Street, C.2. 
REPRESENTED IN PRINCIPAL OVERSEAS TERRITORIES 








N 
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Os 


“10,000 HOURS—NO REPAIRS” 


“* The engine has been running a Mortar Mill go hours a week for five years; 
during that time there were never any repairs done, in fact the head 
was never off.” 













Fohn McMillan & Son, Whitehouse, N. Ireland 








Exceptional 
service in 
every latitude 


YEARS OF KNOW-HOW: The diesel engines are 
manufactured with the same precision as the 
world-famous Armstrong Siddeley aero engines. 

















MATERIAL-CHECKED: Armstrong Siddeley experts 
regularly visit suppliers of materials and com- 
ponents to check on their quality controls. 


PRODUCTION-CHECKED: Engines are taken off the 
production line at random and given a fifty-hour 
running test. 


THERE 1S NO MORE RELIABLE DIESEL ENGINE. 
Three models: 6-11 h.p., 14-22 h.p., 20-33 h.p. 


Write now for brochures. 


“AMAZED AT THEIR RELIABILITY” 
“IT have six of the 6-11 h.p Armstrong Siddeley Air 





“DONE A WONDERFUL JOB” 


Cooled engines; I must say I am more than satisfied with “The Armstrong Siddeley Air-Cooled engine has 
the engines and amazed at their reliability taking into done a wonderful job; one set of rings and two 
account the very dusty air, sandstorms, and a tem- valve grinds, and still uses no oil between changes.” 
perature of around 123 F.” V. Altman, Victoria, Australia. 


K. R. Gregory, Qatar, Persian Gulf. 











Armstrong Siddeley 
Al R CoOoteEoD Djesgels 


ARMSTRONG STDDELEY BROCKWORTH) LTD HUCCLECOTE ; GLOUCESTER 





MEMBER OF THE HAWKER SIDDELEY GROUP 
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GRIFFIN BRAND 
STEEL SHEETS 
* Light and Heavy industry are 


served by Griffin Brand Steel 
Sheets—Black, Galvanised, Flat The ‘KARISCOL” system of prefabricated steel-framed building is suitable for a wide range of 
and Corrugated. purposes, and is used throughout the World for :- 





es We make the widest steel sheets BUS DEPOTS FACTORIES WAREHOUSES ASSEMBLY SHOPS 
and have the largest general MACHINE SHOPS GARAGES SOCIAL HALLS BARRACKS 
galvanising plant in Great Britain, STORES CANTEENS SHOWROOMS COLLIERY BUILDINGS 





* Metal Spraying by the most up- and for many other purposes by 
to-date methods done in our ROAD AND RAIL TRANSPORT AUTHORITIES, MUNICIPALITIES, NATIONALISED 
works or ‘in situ’, INDUSTRIES AND GOVERNMENT DEPARTMENTS 





Metals deposited include: 
Zinc, Tin, Aluminium, 
Copper and all its alloys, 
Cadmium, Monel Metal, etc. 





179 WEST GEORGE STREET 
GLASGOW, C.2. 


Tel: CENtral 0442. Grams: “ CIVILITY Glasgow.”’ 











interior of two-bay KARISCOL building for J. R 


* 
Bramah & Co. Ltd., Sheffield. 
Architects. Hadfield, Cowkwell & Davidson 


Main Contractors: J. F Finnegan & Co 


CASTINGS 7 am |eibirnieitmnt | een nccs cs cs 


KARISCOL buildings can be supplied with gantries 


ia ' score on all points for electric or hand-operated cranes up to 5 tons, 


by means of specially designed supports as illustrated 


4 Y @cosT 
Ma 4 a The use of standardised inter- 
“a @: changeable units saves up to 20 
"eae y E 
4 in steel, and up to 50% in erection 
, y > time compared with conventional 
f . vy "Md @ steelwork 
i Ma ‘ @SPEED 


4 é The prefabricated steelwork for 
y 3 single or multiple-bay‘KARISCOL’ 
buildings can normally be erected 
io amotter of days on a previously 
prepared site 
@FOUNDATIONS 
Foundation requirements are re- 
duced to a minimum (only two PORAR 
holding-down bolts to each unit) PERMANENT or TEM Y 
The patented KARISCOL syst | 
eLABOUR Pp system provides close 
approximation to conventional permanent structures, 


"KARISCOL” Buildings require no but the absence of riveting or welding permits easy 


on=site riveting or welding, and disseanttine othe * high | 
can be erected by unskilled labour g Gita sci ten egy 0g agai 

Please write for literature reference K 108 from: 
@SIZE 


30ft. and 40ft. clear span 
(I2ft. or ISft. to eaves) 
am : 5Oft. and 60ft. clear span 
a OR ae < ma ; (I 5Sft. or 20ft. to eaves) 
7$ft. and 100ft. clear span L | L L E 5 H A L L 
1, ae 2 ‘ ruyy (17 ft. bin. or 20ft. to eaves) 
¢ « CJ NX N h \ y Extendible to any length in incre- 
ap A / 4 a bad ments of I2ft. Gin. in single or COM PANY LTD 
. 7 y % ) oY @ TEN] multiple bays. 
BELLE \ ALE: HALES( JW EN ST. GEORGES, OAKENGATES, SHROPSHIRE, ENGLAND 
TELEPHONE: CRADLEY HEATH - 6941! - 2 - 3 , OAKENGATES 120 y “ 


Sz 
oom". 
m 


MWA 
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~ SPIRATUBE 


Chemical workers stay fit and fresh with Spiratube ventilation—either 
pressure or exhaust. No need to fabricate unwieldy, permanent 
ducting at every fume source. Spiratube can be installed quickly and 
easily and moved from vat to vat, or room to room, as 
required. Light, tough, flexible, retractable (*It’s easily 
carried) Spiratube is the new, versatile ducting with a 
hundred applications in industry. An illustrated technical 
brochure gives you all the facts and figures. Send for 
your copy today. 











*Spiratotes - simple carrying frames - 
enable one man to handle 75 feet of 8" 
ducting easily. 


FLEXIBLE DUCTING LIMITED 
103, SHUNA STREET, MARYHILL, GLASGOW, N.W 


Telephone: MARyhill 3729 Telegrams: FLEXIDUCT, GLASGOW, N.W. 
An associate company of George Maclellan & Co. Ltd. Established 1870 




















REF RACTORY AND INSULAN 















7 ‘CONSTRUCTIONS 
4 POWER STATIONS OIL a. 
k _ CHEMICAL PLANT INDUSTRIAL INSTA 


LOONIE 


HEAD CRESSWELL PARK - BLACKHEATH - LONDON S.E.3 


fF OFFICE Telephone LEE GREEN 45125 
X i Glasgow 140, WEST GEORGE STREET, GLASGOW, C.2 
ARS . Seu a Office Telephone DOUGLAS 8356 
oS RES ES Ww RSE So S 3 A 
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An Important 
Amenity 


Friction between employees, and confusion at 
going-home time may be avoided by providing 
separaie receptacles for clothes and personal 
belongings. Such provision is also important 
in the interest of hygiene. ‘ Harco’ Clothes 
Lockers provide the answer. They are made 


WIREWORK LOCKERS 


Standard sizes: 
72 in. high x 12 in. wide x 12 in. deep 
72 in. high x 10 in. wide x 18in. deep 


Please send for List No. E 1009 


Wirework or Sheet Metal 


in single units or nests of 2-5 as required 


G. A. HARVEY & CO 


STEEL LOCKERS 


Overall sizes: 

72 in. high x 12 in. wide x 12 in. deep 
72 in. high x 15in. wide x 15 in. deep 
72 in. high x 18in. wide x 18 in. deep 


1, 2 or 4 compartments per locker 


Please send for List No. E 960 


in sheet metal or wirework, in nests of up to 
five in one unit, with short or full length 
compartments as required. Steel lockers are 
fitted with six-lever locks which can differ up 
to 1600; wirework lockers have rings for 
padlocks. Height of both types is 72 ins. 


“Hareo”’ Clothes Loekers 


ARE HYGIENIC, DURABLE AND EASY TO INSTALL 





. (LONDON) LTD., WOOLWICH ROAD, LONDON, S.E.7. 


GREenwich 3232 (22 lines) 








LEMENTS HOUSE, I4 GRESHAM ST., LONDON, E.( 
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LEAD, TIN, ANTIMONY 
and their alloys 


We are also 
smelters, refiners & 
buyers of secondary 


materials 


April 25, 1958 


Solder, Solder Wire 
Antifriction Metal 
Pig Lead 
Antimonial Lead 
Gable Alloys 


ASSOGIATED LEAD uncciscienies sisiren 


al, 


SMELTING & ALLOYS DEPARIMENI oye Associated Lead Manufacturers Limited 


TELEPHONE: MONARCH 4400 
f the London Metal Exc} 


, NEWCASTLE. TELEPHON 


a } ' 
2 Ww/MCA specialises {#1 


(Ne MaNU{aCcture 


ASSOCIATED 


a” 


LEAD WORKS LANE, CHESTER. TELEPHONE: 21022 
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Want to build to a budget ? Then you 
will find that our 90 years’ experience 





in the design, fabrication ee 
wet 


and erection of Structural Steel- 


work will enable us to meet your 





needs—however ambitious or 


modest. Do you employ an 


fis. 
Architect or Consultant Engineer ? 


We would be delighted to co-operate 


with them. Just let us know 


what you want 


leave the rest to us. 


FABRICATED 
SUPPLIED 








BP ews 


ESTABLISHED 1867 


WALSALL’ STAFFS: Tel: WALSALL 3136 
London Office: 66 Victoria Street SW1 * Tel: VIC 3926 
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We have the plant, 
the experienced labour 
and all the facilities 
you will need to tackle 
iw 
ioe-6 iT €20 


SVnicla tal Engine Cus 











The Handipump is ideal for : 
OIL FUEL UNITS 


indipump | 
PRESSURE TESTING vscostat Rom grag is mrt 
DISPENSING be ty aie 
PRESSURE rs 
LUBRICATION 


Plenty designs are registered 
and protected by 
world-wide patents 


RELIABLE — REVERSIBLE — SIMPLE — SELF-PRIMING 


A SMALL 
ALL-PURPOSE PUMP 
HANDY AS ITS NAME ! 





Use the 
Plenty 
Handipump 


Handles a wide range of 
viscosities from gasoline to bitumen. 
Capable of many 


and varied applications. 


mor <== Write for this fully descriptive leaflet, which 


tells how you can use Handipumps—profitably ! 
A post card will do. 


EAGLE IRON WORKS 


Newbury, Berks 


Telephone: NEWBURY 2363 (4 lines) 
Telegrams : PLENTY, NEWBURY 
E.N. 
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Simplicity 
with 





Reliability 























No reamering or special accuracy 

in drilling is required when 
*Groverlok ’ Spring Tension 

(or Dowel) Pins are used. There is a very wide field of 
application for ‘Groverlok ' Spring Tension Pins and we 

shall be pleased to supply samples for you to test. Please 
give details of diameter and length required. 


WRITE TO 





BRITANNIA ENGINEERING WORKS. CARPENTERS ROAD, LONDON, E.15. Phone: MARyland 4342/3 





BOLTS, NUTS, SPECIAL FASTENINGS More accurate 
than human skill 
I a 








Hydraulic Control of motion 


o Paradoxically, the product of human skill is more accurate 


than human skill itself. This is particularly so in the case of 
Whatever your fastening problem, 
Wiley can make a bolt for it—and 
a nut too— Pumps are in use throughout the world working with precision 
ask them! 


that neither human skill nor other means can match. 
Next time you’re considering control of motion remember 
Savery Hydraulic Pumps first. Savery Pumps can be 


supplied with fixed or variable delivery. 


Savery Hydraulic Pumps. Countless thousands of Savery 


FOR FURTHER DETAILS OF 


SAVERY HYDRAULIC PUMPS 


WRITE TO 


JAMES WILEY & SONS LTD., DARLASTON THOMAS SAVERY PUMPS LIMITED 
Telephone: James Bridge 2692 BRACEBRIDGE STREET - BIRMINGHAM 6 


Telephone: ASTon Cross 1316-7 

















April 25, 1958 THE ENGINEER 


JOSEPH ADAMSON 





any size 

any contour 
from mild or 
special steels 


We undertake the manufacture of 
dished and flanged ends for boil- 
ers, pressure or storage vessels, 
to customers’ requirements and 
inspection by the leading British 
Insurance Companies. 

Our process imposes no special 
limitations upon dimensions, con- 
tours or materials, and a high 
standard of accuracy is maintain- 
ed; supplied with fully-machined 
flanges if required. a 


JOSEer ADAMSON & CO. LTD. 


oO.BOX 4 uwvyvoe > cwesnee 6 


in association with 
Adamson Alliance Co. Ltd., 165 Fenchurch St., London, E.C.3 
The Horsehay Company Ltd., Wellington, Shropshire 


THE ADAMSON GROUP 







J.A4 
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Made in ALL METALS, 
Our range of Weaving covers _all grades 
from the FINEST WIRE CLOTH 
to the HEAVIEST SCREENING. 
ALD. and ARB. approved 


Please write for our Brochure, containing 
useful Technical information. 


PHIPP STREET 
LONDON E.c2 











LOCOMOTIVES 


Designers and Builders of 
Steam, Diesel, Diesel-electric 
Locomotives for all purposes. 
Flame Proof Diesel and Battery 
Locomotives for underground 
working. Also the Enterprise 
Series of Constant Horse Power 
Dual Fluidrive Locomotives 

for ALL DUTIES. 


HUDSWELL, CLARKE 


& COMPANY LIMITED 
Railway Foundry, Leeds 


LONDON OFFICE: 
120/122 Victoria Street, S.W.i 


TELEPHONE : 
Victoria 6786 





PMT NON NOT NET NOTE TNE TMT NE TNE TST 


DREDGING PLANT 


To the Largest Dimensions and Capabilities 








PATENT CUTTER HOPPER DREDGERS. PATENT DIPPER DREDGERS. BUCKET 
DREDGERS. GOLD AND TIN RECOVERY DREDGERS. FLOATING CRANES 


Hopper Barges, Screw Steamers, Side & Stern Paddle Wheel Steamers, Tugs, &c. 
New Buckets, Links, Pins, Gearing, etc., supplied for existing Dredgers 





FLEI ING X FERGUSON, LTD. TWIN-SCREW TRAILING SUCTION HOPPER DRE DGER “FITZROY” 


SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND built for the 


é a aa QUEENSLAND GOVERNMENT, FOR ROCKHAMPTON 

Phone :—Paisley 4121. Tele. Add. —**Pheenix, Paisley. Dredgi ity : 1,000 cubic yards per } 

London Agents: Messrs. Nye & Menzies, Ltd., Cape! House, 62, New Broad St., E.C.2 Vessel can suck from its 800-ton hopper delivering to a distance ot 1,000 feet, 
Phone—London Wall 4846 to a height of 16 feet. 
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PRESS BRAKES 
& Press Brake Tools 


*% There are aiso Bronx Plate Bending 
Rolls, Guillotine Shears, Sheet & 
Plate Levelling Machines, etc. 
Write for Catalogues. 






@ for making sharp bends in dead straight 
lengths — and for forming section in all metals, 
in all thicknesses up to 20 ft. wide—Bronx 
Press Brakes are faster and more versatile 
than folding machines and can be tooled for 
punching, shearing and notching. Range of 
sizes from 20 to 1,000 tons pressure. Our 
Press Brake Specialist Engineers are available 
to discuss your production requirements. 
Do not hesitate to contact us, no matter how 
small or large your problem. No matter 
what make of Press Brake you use, our FREE 
TOOL SERVICE is at your disposal. Please 
send for our explanatory leaflet. Large stocks 
of Tools are held for immediate despatch. 


BRONX ENGINEERING CO. LTD., LYE, WORCS. ENGLAND px 


London & S. of England Agents for Press Brakes: W. E. Norton (Machine Tools) Ltd., Grosvenor Gdns. House, Grosvenor Gdns., S.W.1. TAT 0633/4 and 2308 

















It must be a Hendrys’ Belt- 


ENDRYS’ Belts are flexible in both directions. Made of Solid Leather, any 
length endless, and up to one inch thickness in a single ply. Adjustable. 
Absence of fasteners and strict uniformity of weight give a smooth vibrationless drive 
and flow without ripple or whip. Edge of hide contact ensures adhesion without 
tension, thus minimizing wear r of belt 
and bearings. Economical too. 


SIZES AND WEIGHTS 


Hendrys’ Patent Laminated Leather Belts are made in 
eight standcrd weights to following widths :— 





cenerrmimgcninaptactaliciaticationini 4 































Hendrys’ No. 3 x 6” endless Lamin- 
ated Leather Belt on the Main Drive 
of @ Number 3 Kearns Standard 
Horizontal Surfacing and Goring 

Machine. 














No. 0. 4 in. thick up to 3 in. wide 

No. |. in —-. . 

Me. 2 Oe os wo ete 

No. 3. im, 4,  o »» ony width 

No. 4. & in. 

mh. -ee w& - 1 

No. 6. & in. 

No. 7. 1 in 
The No. 0 is a specially pliable belt mode to order for 
light driving at high speeds and Nos. 5 to 7 are for Main 


or Heavy Driving. 


Hendrys’ make Laminated Friction Belts for 
Screw Presses, also. 














JAMES 


HENDRY LTD. 


252 Main Street, Glasgow, S.E 
Londen ° Birmingham <* Manchester * Johannesburg 
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voltage regulation of + 2}% together with 
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TEE MACEARILANE ENGINEERING CO x1. 7D 


Netherlee Road, Cathcart, Glasgow, S.4. Telephone: MERrylee 2255-7. 
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is ELEVATORS 


ZE B BRIDGE-BANBURY 


MIXERS 
Highest Output more quickly, more . 
: efficiently, and guarantee a more uniform and Fass 
Highest Quality mix, By minimising Be 
i manual operating they produce at es 
Lowest Costs with the maximum s 
degree of dependability and safety. : 


Consult our en SIZE 3A BRIDGE-BANBURY 


g gineering service on ae ) 
pe J 


BANBURY 
eg COMPLETE HANDLING PLANTS 
SKIP HOISTS:CONVEYORS + BUNKERS 
ELEVATORS - BATCH WEIGHERS 


In technical association with Farrel-Birmingham Co.! nc. U.S.A. 


mien | 
“ ah) MECHANICAL EQUIPMENTS LTD. 
| 


DAVID BRIDGE & COMPANY LIMITED, 

Castiecon, Rochdale, Lancs. Phone: Castleton (Rochdale) 

57216 Grams: Coupling Phone Castleton Lancs. 

London Office: Broughton House, 6, 7, 8, Sackville Street, 

Piccadilly, London, W.1 Telep hone : Regent 7480 SIZE 27 BRIOGE-BANBURY 
Grams and Cables “ EDERACEO * Piccy London. 


67-69 ST. PAULS STREET, LEEDS, | - TELEPHONE: LEEDS 31938 (3 LINES) 





WV 








IN 


STRIP - TUBE - ROD - STAMPINGS 
EXTRUDED PROFILES 


TOUGH AND RESILIENT 


WEAR RESISTANT 


CORROSION RESISTANT 


MACHINEABLE 


JOHN TULLIS & SON LIMITED 


PLASTIC EXTRUDERS, St. Ann's Works, GLASGOW, S.E. 
Telephone Telegrams : 
BRIDGETON 1205-6-7-8 TULLIS, GLASGOW 
BRANCHES 
LONDON: 4$¢e. CHAD’S PLACE, GRAY’S INN RD., 
W.C.. TEL: TERMINUS 969! 
BIRMINGHAM | EMPIRE HOUSE, 159 Ge. CHARLES Sc., 
TEL : CENTRAL 2703 
9 BLACKFRIARS ROAD, SALFORD 3. 
TEL; BLACKFRIARS 2007 
2 LINENHALL Sc. WEST. 
TEL : BELFAST 25359 
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CASTINGS | 


THE 


THE 


STEEL | 


For internal 
Pressure Work 


ATLAS STEEL 


ENGINEER 


FOUNDRY & 


113 






Turbine Casings, Steam Chests, Valves, etc., in carbon and alloy 


steels up to 9 tons weight and to any specification. 
ON ADMIRALTY, WAR OFFICE, LLOYD'S and other LISTS. 


ENGINEERING CO. LTD. 


ATLAS STEEL WORKS: ARMADALE, WEST LOTHIAN, SCOTLAND. Telegrams: ‘‘ ATLAS ARMADALE, WEST LOTHIAN.” Telephone No: 323 ARMADALE 





—the most versatile 














small pumps ever! 


The unique design of the Girdle- 
stone ‘Seal’ range of centrifu- 
gal pumps enables them to be 
mounted and driven in many 
different ways, and their exclusive 
mechanical shaft seal arrange- 
ment makes them suitable for all 
water duties and for handling a 
wide range of solvents and corro- 
sive liquids. 






® 
LY =- | i 
CENTRIFUGAL PUMPS 


Available in five sizes from 3?” to 
14”, with same shaft and flange 
dimensions for interchangeability 
of mounting. Constructed of 
cast iron, bronze or stainless 
steel. Illustrations show the 
pump fitted as a Motorpump 
Unit and as a Direct-coupled set. 


op conse! 





For fully informative leaflet, write to : 


23 Davies Street, London, W.I. Telephone: Mayfair | 354 & 5317 





Tite 















Upon my Flux — 
thats good soldering’! 








See a good solder- 
ing job and ten to 
one you'll see a tin 
of Fluxite right 
handy. 

It’s a golden rule— 
use the right flux 
and you'll get the 
right results. 






The daily users of Fluxite are 
numbered in scores of thousands 
—proof of its superiority ! 








Have you tried 


FLUXITE SOLDERING FLUID? 


if you have you'll know without telling it’s the finest 
you've tried. : 
If you haven’t—then it’s time you discovered the 


GM 50 advantages of this new formula fluid flux ! 


FLUXITE LTD BERMONDSEY ST-LONDON S-E-1 
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EVERYTHING IN SHEET METAL WORK 
GENERAL ENGINEERING 


V W = 
LTD. 
Qe O 


FOR FABRICATION and 
GENERAL ENGINEERING 









































TTT 


General Sheet Metal Work, Metal Pressing 
and Stamping, Duct Work and Ventilating 
Plants, Tanks Cylinders Turning Milling etc. iN . 
PLATING, Chrome, Nickel, Cadmium etc. 4 I AH 














A.l.D. and A.R.B. 


Vv. WwW. COo., LTD. 


Radspray Works, High Street, Stratford, London, E.15 = Tel: MARyland 676! (6 lines) 
Also at: EASTERN INDUSTRIAL ESTATE, HARLOW, ESSEX Tel: 2472/ 
































Immediate delivery 


New Equipment and more efficient production methods now 
(PATENTED mean that all sizes of REGENT CLIPS can generally be 
delivered ex-stock. 

The finest clip in the shortest time. 


Whatever your need for clips you will find complete 
satisfaction in ““Regent’’, already widely and successfully used 
in the Automobile Manufacturing, Compressor Manufacturing, 
As used on Paint Plant Manufacturing, Agricultural Machinery, Washing 


WATER COOLED & Machine Manufacturing and many other trades. 
STEAM HEATED ROLLS Trade Enquiries Invited 


F I fi T O N L i M | 7 E D we wr UNIPRODUCTS (MANCHESTER) LIMITED 


142, Bolton Road, Pendleton, Salford, 6 
FILTON LTD. CLAPHAM STREET, LEAMINGTON SPA, WARWICKSHIRE Tel: PENdleton 134! 
Telephone: LEAMINGTON SPA 8111/2 
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MACHINERY 





THAMES ROAD, LONDON, E.16. 


FROM STOCK 


300 C.F.M. MOTOR-DRIVEN, TWO-STAGE, VERTICAL, WATER- 
COOLED AIR COMPRESSOR, Series 23BX, Size No. 4, by Alley & 
MacLellan ; vee rope drive from 674 h.p. S.R. Motor and Starter suitable 
for 400/440/3/50 cycles. 


240 C.F.M. MOTOR-DRIVEN, SINGLE-STAGE, DOUBLE-ACTING 
AIR COMPRESSOR, Type S.1, cylinders 12in. bore x 7in. stroke, driven 
through vee belts from 35 h.p. Slip Ring Motor and Starter, suitable 
for 400/440/3/50 cycles. Broom & Wade. 


MASSEY 7 cwt. capacity SLIDE TYPE PNEUMATIC POWER HAMMER, 
complete with elecs. suitable for 400/3/50 cycles supply. 


2cwt. MASSEY CLEAR SPACE TYPE HAMMER, stroke 14in., 200 
blows p.m.; 124 h.p. Induction Motor, 400/440/3/50 cycles, Starter, etc. 


DARLING & SELLARS 104in. gap bed S.S. & S.C. Lathe, to admit 6ft. 2in. 
between centres ; spindle speeds 10-226 r.p.m., arranged for self- 
contained motor drive for 400/440/3/50 cycles supply. 


VICTORIA Vertical Milling Machine, table working surface 40in. x 10in., 
swivelling head, motorised for 400/440/3/50 cycles, complete with 
rotary table, plane and swivelling angle plates, Universal dividing 
attachment. 


TAYLOR & CHALLEN 1573B Double-Sided Geared, Single-Crank 
Power Press, 130 tons capacity, 18in. stroke, bed area 24in. x 26in., 
self-contained 15 h.p. motor drive, 400/3/50. 


TAYLOR & CHALLEN 1562 Double-Sided, Geared, Single-Crank 
Power Press, 200 tons capacity, 36in. stroke, bed area 24in. x 22t4in., 
self-contained 30 h.p. motor drive, 400/3/50. 


NEW PEARSON 10ft.x4in. Electro Hydraulic Guillotine, hydraulic 
hold down, 400/3/50. 


New FICEP STANDARD 16 Universal Combination Punching, Shearing, 
Cropping and Notching Machine ; capacities gin. plate, 44in. xin. 
angles, punch 1 jin. x gin., etc.; 400/3/50. 


The above are offered subject to remaining unsold and are selected from our extensive 
stocks, which are fully detailed in our ‘* Albion’’ Machinery Catalogue. 


THOS. W. WARD LTD 


ALBION WORKS SHEFFIELD Phone:- 26311 
Machinery Showrooms also at: 
SILVERTOWN GLASGOW BRITON FERRY 


FORE STREET, SCOTSTOUN. 


Phone: Albert Dock 284! Phone: Scotstoun 8083 Phone: 3866 


LONDON OFFICE : BRETTENHAM HOUSE, STRAND, W.C.2. Phone: Tem Bar 1515 


GIANTS WHARF (GLAM.) 


G53 





SHEET METAL SHAPES LTD. 
M ST.,LONDON,E.9 


AMHurst 


2 BELSHA 





¥@® SPECIALISTS IN 
~ FABRICATED MACHINERY 


GENERAL SHEET 


ERS 
; esa sees ' Bridgework and Riveted Work 
Brake a “TY i } of all descriptions 








SPECIALITIES: 
Power Stations 


LONDON : 32 QUEEN VICTORIA ST., E.C.4 








STEEL FRAME BUILDINGS 


OF EVERY DESCRIPTION 
Factories, Sheds, Mill Buildings, Bungalows, Etc., Etc., 


Pit Headgear, Pumping Stations, 


BROWNLIE X% MURRAY LID, 


POSSIL IRONWORKS, POSSIL PARK, GLASGOW 

















in all Metals, Bakelite 
and Fibre. 


NUTS 


in Brass and Steel. 








WASHERS Ne 


in any metal, plain 
and press bevelled. 


Limited 


WRIGHT STREET 
SMALL HEATH 
BIRMINGHAM 





10. 





Phone: ViCtoria 4091-2-3 (three lines) 
Grams: “Washnuts Birmingham |0” 
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N worlawide | 







You may know some of the men who sell 
WHARTON cranes. But you won’t know the men 
who actually build them. And that’s a pity. 


We know them. We know the excellence of their 
work, the skill and experience which they use to 
such good—and lasting—effect. 


Eric Ward, for instance. He began learning about 
WHARTON cranes when he joined our machine 
shop 39 years ago, to be followed 25 years later by 
his son Donald. 


= “It's the sort of place,”’ says Eric, “‘where you can 
put your heart into the job and know that people 

22 appreciate your work. And there’s always plenty of 

2 it. I've been on overtime since 1927.” 

It’s natural that the Wards and others like them are 

busy. Because people DO appreciate cranes built by 

such craftsmen ... WHARTON cranes. 


™ (OG RTOR CRANE & HOIST CO.LTD 




















BUT RADA 














. Phone: Heaton Moor 2227. Grams: ‘ Gallant, Manchester.” Code: Western Union 
LONDON : Lincoln House, 296/302 High Holborn W.C. | Phone : Chancery 791! Grams : Chancery 7911 
SCOTLAND - Fisher-Baxter & Co., 140 West George Street, Glasgow C. 2 Phone : Douglas 1061-2-3 Grams : Fluorspar, Glasgow 
MIDLANDS : A &. Holland & Son, 89 Cornwall Street. Birmingham 3 Phone - Central 1457 Grams - Central 1457, Birmingham 
SOUTH-WEST . R. C. Collins, 48 Westbourne Road, Penarth, Glamorgan Phone : Penarth 1527 Grams - Penarth 1527 
NORTHERN COUNTIES : Fisher-Baxter & Co., 140 West George Street Glasgow C. 2 Phone : Douglas 1061-2-3 Grams : Fluorspar, Glasgow 
NORTHERN IRELAND | General Engineering Products Ltd.. 7/9 Great Patrick Street, Belfast Phone : Belfast 23743 Grams : Belfast 23743 
EIRE or SOUTHERN IRELAND © Charles Nolan & Co.. 2 Parker Hill, Lower Rathmines Road, Dublin Phone — Dublin 93510 Grams : Dublin 93510. 
CANADA © Marshall Equipment Co. inc., P.O. Box 28. 6! Victoria Avenue, Dorval Station, P.Q Phone : Melrose 1-3528 Grams Marquipco. Montreal 


REPRESENTED IN PRINCIPAL COUNTRIES THROUGHOUT THE WORLD. 
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. little do they know—those yachtsmen on Windermere and the lakes of Wales — 


that water is sufficient lubricant for the bearings of steel rolling mills. Ask the steelmen of 
South Wales and of Sheffield, and the north-east coast, for they have produced 

millions of tons of steel, using RAILKO bearings lubricated by water. Experience is knowledge: 
RAILKO LIMITED has 21 years’ experience of making heavy duty bearings. 


RAILKO shares in the research, technical, and productive facilities of the whole Birfield Group. 


Bearings of all types for all industries 
through the | BI Field Group 


RAILKO LIMITED Treadaway Works - Loudwater - High Wycombe « Bucks - Phone: Bourne End 1000 tt! 


Bradford Street - Birmingham 5 + Phone: Midland 6621-6 


PHOSPHOR BRONZE CO. LIMITED 
- Staffs + Phone: Lichfield 2027-8 $422 


BOUND BROOK BEARINGS LIMITED Lichfield 
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DUKE ST. - 


Years of experience of manufacture and a 
close study of working conditions have 
enabled Q.V.F. to develop a wide range of 
efficient Glass Heat Exchangers which meet 
the requirements of the Chemical and 
Allied Industries. 


The Q.V.F. catalogue *‘ INDUSTRIAL 
PLANT IN GLASS”’ contains full details 


of an entire range of basic interchangeable 
chemical plant units in regular production 


Write for a copy ! 


— «QVE 


aoe oe 


Tel: LONGTON, STAFFS 32104 


CONDENSER 
TYPE 


HEAT stall) 


FENTON ~- STOKE-ON-TRENT - STAFFS. 
"Grams: ‘GLASSPLANT’ 


The Chemical Engineers in Glass 


rHE ENGINEER 
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SSSSSssSesssssssst 


for a complete 
service in timber 
and waliboards 


HARDWOODS 
SOFTWOODS 
PLYWOODS 
BLOCKBOARDS 
LAMINBOARDS 
WALLBOARDS 


DECORATIVE 
PLASTICS | 


Our fleet of 17 
lorries is at ‘your 


service 





Cc. F. ANDERSON & SON LTD. 


Timber and Plywood Importers—Wallboard Specialists 


ISLINGTON 


LONDON 














+ aie 
Telephone: CANonbury 1212 (28 lines) All Depts. 
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Only QUASI-ARC offers you 
OVER 400 DIFFERENT ELECTRODE 


ELECTRODES of every size and kind—mild 
steel electrodes, electrodes for welding 
high tensile steels, creep resisting steels, 
corrosion resisting steels, manganese 
steel, cast iron, and non-ferrous metals— 
Quasi-Arc has them all, including 12 


new electrodes listed here. 


FERROMAX A new type of rutile base 
iron powder electrode depositing weld 
metal of low hydrogen content. For the 
first time—positional welding with an iron 
powder electrode. 

CELTIAN A universal iron powder elec- 
trode with cellulose covering; for general 
fabrication work and especially suitable for 
welding pipelines by the “Stove-Pipe” 
method. Conforms to American Welding 
Society Classification E.6010. 
CHROMOID WN 4 For all position 
welding of acid-resistant steels of the 
18/8/3 chromium/nickel/molybdenum class 
with or without Titanium or Niobium 
stabilization. 
CHROMOID N Deposits full aus- 
tenitic stainless steel of 25/20 chromium 
nickel composition, the weld metal con- 
taining less than 4°, Ferrite. 
FERROLOID No An all position 
electrode of the 55/45 nickel/iron class, 
intended specially for strength welding 
ordinary grey and special duty cast iron and 
“ductile irons”. The deposit is machineable. 
FERRON (new type) For welding mild 
steel in all positions; particularly for heavy 
sections or highly restrained joints, and for 


steel with higher carbon alloy or sulphur 
contents. The use of iron powder in a basic 
type covering gives greater economy. 
PRESSURE VESSEL (new type) Speci- 
ally designed to deposit mild steel of the 
highest quality and to produce welds which 
will show 100% soundness under radio- 
graphic examination. For flat position butt 
and fillet welds and _ horizontal /vertical 
fillets with a mitre profile. Particularly 
suitable for deep grooves. 

VORTIC (improved type) A universal 
crooked electrode specially designed for 
good positional welding characteristics 
Features are a quiet arc with excellent 
stability and penetration, good slag eontrol 
and very easy deslagging. 

BUROID No new type) Basic cover- 
ing ensures crack-free deposits. Gives weld 
metal with a hardness of 700 V.PN. 
CHROMIUM-—-MOLYBDENUM 
BEARING LOW ALLOY TYPES 
Three creep-resisting, corrosion-resisting 
electrodes, the weld metal composition of 
which corresponds to low alloy steels used 
for high temperature and high pressure app- 
lications. The electrodes are: 1°, Cr/4°%Mo 
24% Cr/4%Mo. ® 4/6% Cr/4%Mo 


For better welding 


UASI-ARC 


QUASI-ARC LIMITED BILSTON STAFFORDSHIRE 


and friendly service 
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| | i H \ | | Ferranti Ceramic to Metal Seals have been developed to overcome the 
y i limits imposed upon valve performance by the use of conventional glass 


to metal seals. They perform so successfully that uses are apparent in 


G E R A M | G T 0 M E T A L S E A L S other fields, particularly as terminals for vacuum and pressure vessels 


operated at elevated and sub-normal temperatures. 


CHARACTERISTICS 


Operating Temperature intermittent 700°C maximum 
continuous 300°C - 450°C dependent on atmosphere. 
Operating Pressure.. ...at least 100 atmospheres, depending on direction of 
compression. 


Mechanical Strength shearing force = 2,500 lbs per square inch of seal area. 


Electrical Insulation... breakdown voltage in air is greater than 24 kV per 
inch of ceramic between seals. 
Leakage Resistance 10!3 to 1015 ohms, at room temperature between two 
(Typical) metal rings separated by 0°3” of clean ceramic surface 
on a seal 0°440” in diameter. 
High Frequency Performance......loss of 56 watts when 1 kW C.W. is passed through 
(Typical) a seal incorporated in a ceramic-filled X-band circular 
wave-guide. 


APPLICATIONS 


The mechanical and electrical properties listed above suggest a wide variety of uses, a 
few of which are given below:- 


Microwave and ordinary valve envelopes. 

Semi-conductor envelopes. 

Terminations for single and multicore cables. 

Terminals and leads for vacuum and pressure vessels in atomic energy projects. 
Thermocouple seals for furnaces. 


1958 





FE 181/2 














for industry 







Ford industrial engines are a practical proposition for many industrial equipments 
++. compressors, cranes, pumps, contracting equipment, earth borers, generators, 
railcars, welding plant, works trucks, tractors and conversions. Simple design, 
modern flow-line production methods and common interchangeable parts contribute 
to the low cost of these high efficiency engines. And remember, every Ford engine 
is fully backed by a World-wide Spare Parts Service Organisation. Take your choice 
from a wide power range... Diesel 30 to 86 b.h.p. and Petrol 21 to 87 b.h.p. 
(12-hr. rating). 

DIESEL ECONOMY-—have you considered the replacement of existing power 
units in your equipment and trucks with the famous Ford 4D Diesel engine? 
You'll have the unique advantages of economy, long-life and low running costs... 
plus the best service in the World! 


Wherever you are, whatever your problem, we 
are at your service. For further details of 


6OG0 28k" 


and the equipments they power, contact your 
nearest Ford Dealer or write to me 


FORD MOTOR COMPANY LTD - PARTS DIVISION + AVELEY DEPOT - SOUTH OCKENDON - ROMFORD - ESSEX - ENGLAND 
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7 AVANHOE RING CLAMP 


reduce operation and 
’ labour time 











5: taitasailaaiaipaliline : a For vessels requiring frequent door opening the Jenkins patented Ring Clamp 
\ boltless door offers many advantages in efficiency and considerably reduces 

operation and labour time. Pressure load on the door is taken up by opposing 

\ tongues on door flange and on clamps ; tightness of the joint is attained by a 








sealing ring. The short travel of a ring clamp to enable the door to be opened 
Horizontal Vessel Door 


moved by Side Davit. or closed may be easily accomplished by manual operation, or power operation 
by electric motor, compressed air, or hydraulically. The cover does not rotate, 
mi so there is no wear on the rubber joint ring surface which makes a positive 








wi seal for pressure and vacuum conditions, Ordinary bolted on doors of existing 











vessels may be replaced by Ring Clamp Boltless Doors having a short extension 





shell and bolting flange. 


These boltless doors are suitable for Kiers, Sterilizers, Vulcanizers, Impregnating 


— Autoclaves, Testing Vessels and the like, 














The latest technical leaflet No. 6A gives full information and is available FREE on request. 











Power Operated 
Boltless Door and 


Rohbetie dara tiLtd 


ROTHERHAM 














Telephone: 4201-6 (6 lines) 





<s 
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AMSTERD, 
Chaps te ett 
gap pete tec Me 


The shipment of this exceptional piece of machinery, 
weighing over 100 tons, presented its own prob- 
lems, but our organisation is geared for the handling 
of such traffic. The gap press, made by Hugh 
Smith & Co. (Possil) Ltd., for the Netherlands 
Dock Company, constituted the sole cargo of a 
specially chartered vessel. 









































Whether your shipments are orthodox or unusual, 
we'll handie them with safety, promptitude and 
economy. 










No job too big for 


/4\rbuckle, Symith 


AND COMPANY LIMITED 
91 MITCHELL STREET, GLASGOW C.2. 


Tel.: CiTy 7080 (20 lines) Grams: ARBOR, GLASGOW. 


and at:—London, Liverpool, Southampton, Hull, Dublin, Manchester, Newcastle, Toronto, Montreal, 
Winnipeg, Vancouver and Lagos 























, 
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DOxXF OW D 


opposed 
piston 

turbo charged 
engine 


Six cylinders. 650 mm bore. 

2,320 mm combined stroke. 

US r.pm. 8,000 b.h.p. 8,700 i.h.p. 
92% mechanical efficiency. 

125 ib.’sq. in. m.i.p. 
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WILLIAM DOXFORD & SONS WILLIAM DOXFORD & SONS 
(SHIPBUILDERS) LTD (ENGINEERS) LTD 


SUNDERLAND ENGLAND 
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cn The pump you can operate ‘ 
wherever your tractor will go... 

—to provide up to 16,500 g.p.h., and use for 
transfer of liquids, pressure washing, dewatering  % 
excavations and sumps, filling mobile and staticwater 
tanks, fire-fighting and very many more duties, yet 
costs only £68:0:0 mounted in strong frame for &% 
attaching to Ferguson Tractors. It is driven by the 
»  p.t.o. and is simple to attach, to use, to handle. May 

we send you more details? Please ask for list PG.385. 















































fashin 


SUITABLE FOR ALL INDUSTRIAL 
APPLICATIONS 


The ‘*Metcalfe’s’’ High Pressure 
Washing Plant provides the answer 
to the problem of cleaning in in- 
dustry to-day. The plant is supplied 
ona suitable hand truck for port- 
able use or it can be fitted as a per- 
manent installation, and the only 
services required to operate it are : 
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THE BERESFORD 
‘WATERMASTER 
tractor-mounted PURIP 


(1) Water supply (static or mains). 
The consumption is 550 gallons per 
hour. 


James Beresford & Son, Limited. Ppaney vay Elen 
Kitts Green, Birmingham 33 Telephone: STEchford 3081 above 60ibs. per square inch. The 
and at London, Glasgow, Manchester, Leeds etc. consumption is 700ibs. per hour. 


The Washer is extremely simple to 















VE E oo REG operate and can be easily operated Photo by kind permission of the Vulcan Foundry Led. 


Riz in complete safety by unskilled CLEANING A LOCOMOTIVE 
Regulating/Stop personnel. The high temperature and pressure of the jet make it un- 


GLOBE VALVES equalled for power and efficiency and the use of cleaning solutions is 


not normally required. 





FITTED WITH 
‘V’ PORTED STAINLESS 
STEEL CLACK & SEAT 


In Bronze & Steel 
for Pressures up 
to 900 P.S.I. and 
800° F. 


ADVANTAGES OF THE ‘D & M’ 
SYSTEM OF WASHING 


@ (1) Delivers an extremely hot supply of 
water at a very high pressure thus ensur- 
ing the most efficient cleaning. 

@ (2) Ensuresa great reduction in cleaning 
costs, due to the saving in man hours 
which is always found. 

@ (3) The injector is perfectly automatic 
and re-starting and requires no attention 
once the water vaive has been set for the 
usual working pressures. 

@ (4) It will operate satisfactorily with low 
steam pressures (60lbs. per square inch 
upwards). 

@ (5) it can be operated with eres safety 
and satisfaction by a non-skilled labourer. 

@ (6) Simple, compact and light. 


@ (7) No detergents or cleaning solutions 
are normally necessary. 
CLEANING A SLAUGHTER-HOUSE FLOOR @ (8) Noother system offers the same flexi- 
bility at low operating costs, iow main- 
tenance and low installation costs as the Metcalfe High Pressure Washing Plant. 


@ (9) A wide range of jet temperature and pressure is available so that the apparatus Is 
suitable for all types of requirements. 


° e* e 
WRITE FOR CATALOGUE TO :— 
THE BRITISH STEAM SPECIALTIES LTD. 
FLEET STREET 
LEICESTER . 

















mace \Smedicys mam 


The CROFTSHAW PAN GRINDING MILLS 
Welding Bench 


@ Essential for the Pipe ley ' 
fitter. 4 | 


@ Folds up for easy tran- 
sit on site. 


° Steel construction | 
ut. 





WRITE FOR LEAFLET L.6 





@ Saves erec- yy 
tion and - : 


stallation time 
by 30% 


© seattey REVOLVING OR STATIONARY PANS 


without bench i PERFORATED OR SOLID BOTTOMS 
etc. £12 10s. OVER OR UNDER DRIVEN 


CROFTSHAW cencimee Smedley Brothers. I'4 
RIDDX. Telephone: Waldham Crom 4708 Belper. Derbyshire. 
Site welding and erection, specialist | Telephone: Belper 12 Telegrams : EXHAUST, ROMILEY Telephone : WOOdley 2626 (2 lines) 
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A first class AIR WINCH for: 














COMPLETE RANGE 
OF PNEUMATIC 
TOOLS, HOISTS 
AND WINCHES, 
AIR MOTORS 
VALVES AND 
CYLINDERS. 





Telephone: INGREBOURNE 5522 
Telegrams: PNEUMATOID, ROMFORD 


the GLOBE PNEUMATIC ENGINEERING Co. Ltd. 












HAULING 


PILING 


LIFTING 


POWER 






ASHTON ROAD, HAROLD HILL, ROMFORD, ESSEX. 














this AB. is a 
tough old salt 


> ALUMINIUM BRONZE has all 

the traditional Naval qualities. That’s 
why Lanarkshire make so many A.B. 
bolts, for they stand up to really hard 
wear and offer a high resistance to 
sea-water corrosion — just like any 
good sailor. On or by the sea, and even 
far inland, on chemical plants, oil 
refineries and electrical installation 
work there are many uses for a 
material of 45-55 tons tensile strength, 
which is not troubled by temperatures 
of 300-406° C, and is immune from 
dezincification. For the technical 

it is Aluminium Bronze D.T.D.197A 
and B.8.2033. For those who 

like to keep things simple it is a 

matter of asking Lanarkshire for A.B. Bolt. Aye, Aye, Sir! 





Black, bright, non-ferrous bolts and nuts, and high tensile 


LANARKSHIRE 


Soom § T ED 


BO is 





Hamilton - Lanarkshire - Scotland + Tel : Hamilton 1241-4 





PEGLER & LOUDEN LTD 


54 BROWN STREET 113 NEW BRIDGE STREET 


GLASGOW NEWCASTLE 


87 SHAW STREET 


LIVERPOOL 











FOR MILLING CUTTERS « SLITTING KNIVES AND 
SAWS - BALL AND ROLLER BEARINGS - GEARS 
AND MANY OTHER PURPOSES— 






PRECISION 


PLASTIC SHIMS 
From ‘0005", ‘001”, ‘0015" up 
to *040° 











A gus THE THiCKive, 


EASY TO IDENTIFY - EASY TO USE 
Write for Samples and Literoture or Mail Blueprint for quotation 
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Worm Geared 
Motor Type ESR. Motorised Unit Co-Axial Shafts 





Slo-Rev Unit ees ~ “am 














Variable Speed 
Geared Motor 








ELECTROPOWER 





The largest range of Geared Motors and Gear Boxes in this World. 


1/20th — 300 H.P. 

26,000 R.P.M. —1 REVOLUTION PER DAY 
CONTRA-ROTATING CO-AXIAL SHAFTS 
FOOT AND FLANGE MOUNTING PATTERN 
QUALITY PRODUCTS AT COMPETITIVE PRICES 
VARIABLE SPEED UNITS 


ALL BALLRACES, GEARS, PINIONS AND SHAFTS CONTAINED IN 
A ONE-PIECE CASTING 


Single Speed Geared Motor SOLD ALL OVER THIS WORLD U 


Flange Pattern Co-Axial Shafts Ask for technical literature. A 





+ > >t >t >t >t 





THE GEARED UNITS WITH THE POWER BEHIND THEM 


nit with Contra [i Rotating Co- 
xial Shafts 





Electropower. = 





Co-Axial Shafts Telephone: COLindale 462! (4 lines) Telegrams 


Vertical ! Gear Box Slo-Rev Unit 











KINGSBURY WORKS, KINGSBURY ROAD, LONDON, N.W.9 


G. ears Sed 


LEKTROPOWA, HYDE, LONDON 








Technical Representations required in certain Countries. 





it’s as simple as this....and from stock 








When considering your next Conveyor, think of the advantages to be gained by 


he AX j | um p rod uu ct i on installing inexpensive, rugged, long life Maxim Conveyor 


@ Costly designs, drawings and engi- @ = parts a -_ aie. 
neering time for building elim- changeable, making for simplicity 
—minimum outlay! inated. in lengthening, shortening or re 





@ Easy erection by your own labour. ® 





We will be pleased te send you full details. 





Units. 


Even when ordering small or 


medium size quantities, you get 
Each part being clearly marked on the advantage of large pat a 
** Easy to read assembly drawings.”’ production. 


CONVEYORS (ENGLAND) LTD. 


Crabtree Manorway, Belvedere, Kent. Phone: ERITH 4223 & 5751, 
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CLASSIFIED ADVERTISEMENTS 


PARTNERSHIPS - SITUATIONS VACANT - EDUCATIONAL 


PATENTS - BUSINESS OPPORTUNITIES - MISCELLANEOUS - PUBLIC APPOINTMENTS 


BUSINESSES and PREMISES - TENDERS 


Lineage Rate. 4/- per line of approximately 6 words. Minimum 16/-. 


Inch Rate. 


There are reduced rates (i.¢., not on a pro 


48/- per singie column inch and pro rota. 


12 lines to 1 inch. 
rata basis) for advertisements of 4-page 


(12 column inches) and upwards, e.g., 4-page £25 10s. 4-page £48. Full page £90, 


Series Discounts. For advertisements 1 inch and upwards. 





April 25, 1958 


MACHINERY, etc., WANTED + SITUATIONS WANTED 


DRAWING AND DESIGN SERVICES - FOR SALE - SUB-CONTRACTING 
Lineage Rate. 3/6 per line of approximately 6 words. Minimum 14/-. 


Inch Rate. 


42/- per single column inch and pro rata. 


12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of 4-page 
(12 column inches) and upwards, e.g., 4-page £22. 4-page £41 10s. Full page £78. 


6 insertions 5%. 13 insertions 10%. 


26 insertions 15%. 


Run-On and Semi-Dispiayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 

Displayed and Iilustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a 4-page (12 column inches). 
Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 

Use of Box Number. 2/-, which includes forwarding of replies. 


nats | Dates. ‘‘Run-on"’ and “‘Semi-displayed "’ advertisements 
riday for publication on following Friday. All advertisements three days ea 


by noon Mange for publication on Friday same week. 
ler if proofs are required. 


** Displayed "’ and ‘‘ Illustrated ’’ advertisements by noon 


Advertisements for publication should be eddressed to »~ Classified Advertisement Dept., “ The Engineer’’, 28 Essex Street, Strand, London, W.C.2. 
Urgent advertisements may be telephoned to CENtral 6565. 





PUBLIC APPOINTMENTS 


NORTH RIDING EDUCATION 
COMMITTEE 


CLEVELAND TECHNICAL COLLEGE, 
REDCAR 


ASSISTANTS 


Applications are invited for the following posts to 
take effect from Ist ye 1958. These are new 
tments created by the opening of the second 


of t 
ENGINEERING DEPARTMENT 
(1) ASSISTANT (Grade B) for ELECTRICAL 
ENGINEERING to O.N.C. level. Special respons- 
ibility allowance £100 
Q) TWO ASSISTANTS (Grade B) for — 
ANICAL ENGINEERING to O.N.C, Should 
= by more of the following subjects Ra - = hw od 
Structural Graphics and Mathematics. 
» ASSISTANT (Grade B) for WORKSHOP 
en yp subjects. Special responsibility 
allowance 


4) ASsistaRT (Grade A) for MACHINE 


SHOP PRA 
(5) ASSISTANT (Grade A) for MOTOR 
VEHICLE subjects -_ assist with practical sub- 


jects in the M Pp. 
Forms and particulars obtainable from me on 


forms: oe returned by Sra May \  ieananageg 
to ret BK 
RRACLOUGH. 
E6896 


County Hall, ae 5. 


CITY OF OXFORD EDUCATION 
COMMITTEE 





COLLEGE OF TECHNOLOGY, ART AND 
COMMERCE 


APPOINTMENTS 





Apphcations are invited for the following posts 


from Sep , 1958 :-— 
SENIOR LECTURER hy ts yy 
ENGINEERING, for H.N.D. Course. A good 


Honours industrial and some teaching 
experience to N.C. standard essential. 
LECTURER IN MECHANICAL ENGINEER- 
ING for H.N.C. Course. and/or Inst. 
membership, with industrial and some teaching 


ECT required. 

ECTURER IN ELECTRICAL ENGINEER- 
ING for O.N.C, and H.N.C, Courses. and/or 
inst. ones ds with industrial and some teac 


Grade “ B Be PASSISTANT IN MOTOR VEHICLE 
WORK for the City and Guilds Motor Vehicle 
Technicians’ Course. 

Salaries in accordance with the Burnham Technical 
Report, 1956. 

Application forms and further particulars may be 
obtained from the Principal, College of Technology, 
Art and Commerce, Cowley Road, Oxford, to whom 
the completed forms should be returned by Sth May, 
1958. £6929 





THE MANCHESTER COLLEGE OF 
SCIENCE AND TECHNOLOGY 


(FACULTY OF TECHNOLOGY IN THE 
UNIVERSITY OF MANCHESTER) 


APPOINTMENT OF LECTURER IN 
STRUCTURAL ENGINEERING 


Applications are invited & a Lectureship in the 
pie of Structural Engineering in the College. 
with the title and status of Lecturer in the University 
of Manchester. 

The Department of Structural Engineering has 
recently been formed to co-ordinate the study of 
structural engineering as applied to different tech- 
nologies. It has a major interest in Building and 
Civil Engineering Structures, but in this case, 
although a candidate would be required to — 
in the general teaching and research work of the 
department, previous experience in aero-structures 
would be desirable. 

Salary : According to qualifications and experience 
on scale £900 by (30 to £1350 by . to £1650 per 
anna. Superannuation under the F.S.S.U. Family 


om of appointment and form of application 


be from the Registrar, The Manchester 
Coll of Science and Technology, Manchester, 1. 


lege ©! 
The iast day for the receipt of applications is Saturday, 
14th June, 1958. E6941 


PUBLIC APPOINTMENTS 





LOUGHBOROUGH COLLEGE 
OF TECHNOLOGY 


LEICESTERSHIRE 


LECTURERS 


lications are invited for the followin, itions : 
DEPARTMENT OF ELECTRICAL E NEER- 


ING 
«. SENIOR LECTURER IN ELECTRICAL 
NGINEERING 
URER IN ELECTRICAL ENGI- 
NEERING. 

Applicants should be fully qualified Electrical 
Engineers, having experience or = ee interest in 
one or more of the the following 

Electrical Measurement. 

High Voltage Techniques. 

Utilisation of eae 


Electrical 
DEPARTMENT OF MECHANICAL ENGI- 
EERING 


NEERI 
(c) LECTURERS IN MECHANICAL ENGI- 
NEERING (three vacancies). 
Applicants should be fully qualified Mechanical 
Engineers, preferably having had recent industrial 


Salary Scales : 
Senior Lecturer : £1350 by £50 to £1550 per 


annum. 
£1200 by £30 to £1350 per 


annum. 
Commencing salaries will be determined by 
previous educational and industrial experience. 
Both research and collaboration with industry are 
encour 
Further particulars and forms of application may 


Lecturers : 





be obtained from the Registrar. (In reply, P = 
quote 17/C.) 
CARMARTHENSHIRE EDUCATION 


COMMITTEE 


AMMANFORD TECHNICAL COLLEGE 





APPOINTMENTS 


pplications are soeted for the ons Posts 


at tte  bovomana ¥ 
(a) Full-time ASSISTANT 3 M vod ENGI- 
NEERIN and Elec- 


: oe = 
trical). aie Dreferably a 
Graduates 


industrial experience (preferably } Mining) ® = 


teaching experience. 
tao gee gy a Phas = onan 


STRUCTOR with suitab) 
Eisen) particularly in Weld oon 
ute) and F bey non A’ Beton to teach 
City and Guilds S 
in eumacdante with the ae tee Further 


Salary 
Education’ Report for Grade . Assistants (£650 by 
£25 to ——. with additions for Degree, approved 
training previous experience. 

Duties to commence on Ist ag mae 1958. 

Forms of application, which must be returned not 
later than 10th May, 1958, may be obtained from the 
undersigned on receipt ‘of a stamped, addressed 


envelope. 
IORWERTH pb ata mg 
Director of Educa’ 


tion. 
County Education Offices, 
County Hall, 
Carmarthen. 


( 


~~ 


E6938 





EAST HAM COUNTY BOROUGH 
GRAMMAR SCHOOL FOR BOYS 


HEAD OF DEPARTMENT 
t of ing will be estab- 


new Departmen ee =e & 

me Sp next September in this large School 
peas db bees 
course of construction. 

Applications are invited fi oe eet. 
OF THIS DEPARTMENT (Grade 6 nF one 
£200) from well-qualified candidates, a eens with 
industrial experience. 

The successful candidate will be expected to 
develop the Course to an advanced level and to teach 





Engi Metalwork and Workshop Practice to 
Grammar pupils and to aged 14-16 
years, from two neighbouring Schools 
(London Area). 
Application forms L ogy A as soon as possi 
and fi yy Education 
— Town Hall Annexe, ‘Serking 


PUBLIC APPOINTMENTS 


COLLEGE OF TECHNOLOGY 
BIRMINGHAM 


(DESIGNATED COLLEGE OF ADVANCED 


TECHNOLOGY) 


DEPARTMENT OF INDUSTRIAL 
ADMINISTRATION 


APPOINTMENTS 


 -..-gerenee are invited for the new appointments 


1, SENIOR LECTURER IN THE ADMINIS- 
TRATION OF PRODUCT DESIGN AND 
LOPMENT. 


2. SENIOR LECTURER IN tee gg 
Sac tector AND COST CONTROL. 
3. SE LECTURERS IN WORK STUDY 


4. Gon LECTURER IN THE ECONOMIC 
AND DISTRIBUTION ASPECTS OF INDUS- 

TRIAL Ogg LT 
. LECTURER IN ECON 

LECTURER IN IN PERSONNEL <. ADMINISTRA- 
TION AND INDUSTRIAL RELATIONS. 

7. LECTURER IN COMMUNICATION—Written 
and Spoken. 

Agglichemn sant to of Ouid or professional 
status and have industrial experience corresponding 
to the specialisation of the post concerned. Salaries 
will be in accordance with the yr (Further 
Education) Scales for Colleges of Advanced Tech- 
£1530 a Senior Lecturers: £1350 by £50 to 
£1550 (men) and £1080 by £40 to £1240 plus equal 

y increments (women). Lecturers : £1200 by £30 
5 61350 (men) and £960 ty & A to £1080 plus equal 
pay increments (women). the commencing 
salary, account may be taken 9 industrial, pro- 
fessional or research experience, up to the maximum 
of the scales. 

Further particulars and forms of application from 
the Registrar, College of Technology, Suffolk Street, 
Bi , 1, on receipt of a stam dressed 
Applications to be received’ within 14 

\vertisement. 


K. R. PILLING, 
Clerk to the Governing Body. 


au 





envelope, 
days of this 


E6967 
UNIVERSITY OF HONG KONG 





READER IN MECHANICAL ENGINEERING 


Applications are invited for the of READER 
IN na yon nag tn ENGINEERING. 

Annual salary (superannuable) is £2500 (man) or 
£1900 (woman), together with an expatriation 
allowance of £300 a year if applicable. The equi- 
— of income tax in the Colony is comparatively 
low. 
Applicants must be Graduates of a British Com- 
monwealth University or equivalent, and must be 
Corporate Members of the Institution of Mechanical 
peat with teaching experience at University 


Preference will be given to those with \. saps 
qualifications in Engineering Thermod. 

ve sea passages are provided for cupantiate 
staff and their families on first appointment and 


leaves. 

Further particulars and information as to the 
method of application may be obtained from the 
Secretary, Association of Universities of the British 
Rg wealth, 36, Gordon Square, London, 


The ‘closing date for the receipt of epgteeions, in 
Hong Kong and London, is 10th June, 1958. E6917 


UNIVERSITY OF LONDON 
KING’S COLLEGE 





DEPARTMENT OF CIVIL ENGINEERING 


LECTURER 


Applications are invited for the post of LEC- 
RER IN CIVFL ENGINEERING, vacant on 
ist October, 1958. 


Applicants should have an Honours Degree and 
professional experience. Special interest in concrete 
structures will be an advantage. on the 
scale £900 by £50 per annum to £1350 and then by 
£75 per annum to £1650, plus £60 per annum 
London ———. with starting point according to 

qualifications and experience. Family allowances 
and FSS.U. benefits will be payable. 

Conditions of appointment and application a 


may be obtained from g's College 
London, S .C.2. Completed forms must 
reach him by May 20th, 1958. 


PUBLIC APPOINTMENTS 


UNIVERSITY OF HONG KONG 


LECTURER IN ENGINEERING 


pplications are invited = the posts of LEC- 
TURE a ra ENGIN 
lary (suj anual) is £1575 by £50 to 
£2173. poke 4 or £1 y £40 to £1680 (woman), 
together with an expatriation sesame of £225 a 
year, if Jent of income tax 
in the Colony is comparatively low. 

Applicants must be Graduates of a British Com- 
monwealth University or equivalent and should 
preferably be Corporate Mem! of the Institution 
of Civil Engineers or the Institution of Mechanical 





neers. 

Preference will be given to those candidates with 
teaching experience at University level and specialised 
experience in Fluid Mechanics or Theory and Design 
of Machines. 

First-class sea passages are provided for expatriate 
staff and their families on first appointment and 
leaves. 

Further particulars and information as to the 
method of / Spplication oer be obtained from the 

Universities of the British 
Commonwealth 





36, “Gosden Square, London, 


The closing date for the receipt of applications, in 
Hong Kong and London, is 10th June, 1958. E6916 





THE UNIVERSITY OF 
MANCHESTER 


RADIO TELESCOPE—DUTY CONTROLLER 


A vacancy exists for a post of DUTY CON- 
TROLLER in connection with the 250ft. Steerable 
Radio Telescope at the Jodrell Bank Experimental 
Station of the University of Manchester. The 
commencing salary, which will depend on qualifica- 
tions and experience, will not exceed per annum, 
but will be subject to review later, 

radio telescope is driven by remote control 
and pd soe of appointed will be required to work 
onas basis in the control room of the telescope. 
Under normal conditions the duties will include the 
simple following of operating instructions as deter- 
mined by the research programmes, but quick judg- 
ment may be when emergencies arise. 
The duties include the routine maintenance of the 
electronic control —_a and instrumentation in 
the control room. didates must be physically *, 
with good eyesight, and be capable and willin 
work on a shift basis to cover the 24 hours. 
must be capable of keeping full, accurate and tidy 
records relating to the duties entrusted to them. 
Candidates am hold a Higher National Certificate 
in Elec or a Senior City and 
Guilds Certificate in some branch of light current 
electrical engineering or similar qualifications. 
Previous experience of the control of 2 man aod or appara- 
pn both electrical and mechanical parts is 

ira! 

Applications, giving full details of qualifications 
and experience, as well as the names and addresses 
of two referees, should be sent to Professor A. C. B, 
Lovell, Director, Jodrell Bank Experimental Station, 
Lower. Withington, Macclesfield, Cheshire. E6811 


CARMARTHENSHIRE EDUCATION 
COMMITTEE 


LLANELLY TECHNICAL COLLEGE 





FULL-TIME ASSISTANT MASTER 


lications are invited ed for the post of Full-ti 
Assistant MASTER, to take charge of the 
sy ae Workshop at the above-named College. 
should possess a Final City and 
Guilds of London Institute Certificate in Machine 
Shop Engineering and/or Higher National | Certificate 
in Production ee. and have served a recog- 
nised engineering apprenticeship with subsequent 
wide industrial experience. Teaching experience 


desirab! 
in accordance with the Burnham Further 
By Report, 1956, for Grade B Assistants 
(£650 by £25 to £1025), including allowances for 
ved industrial &e. 


appro’ experience, 
to commence on Ist September, 1958. 
Forms of application, which must be returned not 


later than 10th May, 1958, may be obtained from 
the ui on receipt ‘of a Stamped, addressed 
envelope. 


OR EaT eS HOWELLS, 

rector Educat 

County Education Offices, “3 ee 
County Hall, 


E6961 





April 25, 1958 
PUBLIC APPOINTMENTS 





ROYAL AIRCRAFT 
ESTABLISHMENT TECHNICAL 
COLLEGE 


FARNBOROUGH, HANTS 


APPOINTMENTS 


Applications are — me the following vacancies 
in the — selective Day College. 
Post 1: aT RER. IN AIRCRAFT STRUC- 


RES. 
LECTURER IN MECHANICAL ENGI- 
ean LECTURER B IN ENGI- 


NEER 
ASSISTANT LECTURER A IN ENGI- 

NEERING. 

DE Oe IN MECHANICAL 

ENGINEE: 

University Degree, “ + and preferably 
some industrial antler teaching experience required. 

Candidates for Post 1 should be capable of accept- 
- responsibility for teaching of the subject for Final 

whe ), Diploma in Technology, A.F.R.Ae.S. 
aH N.C. For Post 2, ability to teach general 
Mechanical Engineering to the standards specified 
in Post 1 required; ability to teach Engineering 
Design an advantage. Candidates for Post 1 or 
Post 2 may be invited to act as O/C College Experi- 
mental Flight Testing Training with a special addi- 
tional allowance. For Posts 3 and 4, candidates 
would teach subjects to H.N.C. standard in either 
Mechanical or Electrical Engineering. Post 5 
entails assistance in the organisation, preparation 
and control of laboratory work. 

Facilities for further study and/or research may be 
available. Successful candidates should start as soon 
as possible. 

Burnham Scale for Technical Colleges, subject to 
the Teachers’ Superannuation Acts :— 

Lecturer: £1200 by £30 to £1350; Assistant 
Lecturer B: £650 by £25 to £1025; Assistant 
Lecturer A and Demonstrators : £478 by £25 to 
£900. Assistant Lecturers and Demonstrators 
receive £125 for a good Degree and £25 a year for 
experience. 

Application forms from Principal of College, for 
return within 14 days. E6953 


THE UNIVERSITY OF 
MANCHESTER 


Post 2 : 
Post 3: 
Post 4: 
Post 5 : 








JODRELL BANK EXPERIMENTAL 
STATION 





SENIOR ENGINEER 





There is a vacancy for a SENIOR ENGINEER 
in connection with the 250ft. Steerable Radio Tele- 
scope at the Jodrell Bank Experimental Station of the 
University of Manchester. The successful candidate 
will be responsible for the safety of personnel and 
the maintenance of the telescope, including the 
electrical and mechanical parts and the electronic 
instrumentation associated iy - the drive and com- 
— systems. In addition, he will be required to 

rganise the duties and routine of the age wk ¢ 
to act, aoe, oan required, as controller to ensure 24- 
continuity of the research programmes ; -* 4 
— such other duties as may be assigned to 


“Applications are invited from persons with 
experience in the supervision and maintenance of 
heavy engineering and electrical equipment. Some 
general acquaintance with electronics is desirable. 
Membership of the Institution of Mechanical and/or 
Electrical Engineers or a First Class Board of Trade 
Certificate in Marine Engineering, Membership of 
the foaioate of Moerine es or some other 
at commencing po ed will depend on oe. 

d experience, up to a maximum o 
per ansium, with membership of the F.S.S.U. and 

Idren’s allowance. 
ag hE mg giving ¢ the names and addresses of 
two referees, should be addressed to The Bursar, 
University of feodiener Oxford Road, oo 


chester, 13. 
CIVIL SERVICE COMMISSION 


PATENT OFFICE 


EXAMINERS 


INERS (men ons women), for scientific, 
wien and legal work on Patent Applications. 
Age between 21 and 35 ; extension for regular Forces 

service and Overseas Civil Service. Qualifications : 
normally First or Second Class Honours Degree in 
try, Pa penn yey "no 

hematics, or equiv: t attainment, or pro! 

j me qualification, e.g. A.M.I. C.E., A.M.I.Mech.E., 
A.M.LE.E., A.R.LC. London salary (men), £635 
£1410 ; provision for starting pay above minimum. 
Good ‘promotion prospects wg BC > — 

urlin: 

oe ae $i58/58. o 

E6893 








W.1, for application form, quoting 
stating date of birth. 


NATIONAL COAL BOARD 





OPENCAST EXECUTIVE 


THE ENGINEER 


PUBLIC APPOINTMENTS 


BOURNEMOUTH EDUCATION 
COMMITTEE 


BOURNEMOUTH MUNICIPAL COLLEGE 
OF TECHNOLOGY AND COMMERCE 
MECHANICAL ENGINEERING 
DEPARTMENT 





LECTURER 


LECTURER teat as soon as possible to teach 
Production ee oy g subjects to the standard of 
the H.N.C. and the Final City and Guilds Course in 
Machine Shop Engineering, and to be responsible 
for the meaes of the Production Engineering 
Courses, and D of the Machine Fitting 
and Welding Shops in the Department. Applicants 
should have a University Degree or equivalent 
qualification. Industrial and teaching experience 
essential. 

Salary according to Burnham Technical Scale, 
1956, viz., £1200 by £30 to £1350 per annum. 

Application forms, returnable as soon as possible, 
from Walter R. Smedley, Chief Education Officer, 
Town Hall, Bournemouth. E6959 


COMMONWEALTH OF 
AUSTRALIA 








COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH ORGANISATION 


COAL RESEARCH SECTION 





APPOINTMENT NO. 480/249, PHYSICIST 
OR FUEL TECHNOLOGIST 


Applications are in 
position of PHYSICIST ¢ or FUEL 
with the Organisation’s Coal Research 
at North Ryde, New South Wales. 

The appointee will be required to participate in 
investigations into the plastic properties of coal and 
physical phenomena connected therewith as part of 
the Section’s research programme into the properties 
of Australian coals and the improvement of the 
ay of metallurgical coke made from these 
coals. 

Applicants should possess a University Degree i > 
Science (with Physics or Physical try 
major subjects), Chemical Engineering or Fuel 
Technology, preferably with some years of appro- 
priate ex 

Dependent upon qualifications and peteees, 
commencing salary will be determined within the 
salary range of Experimental cane Grade I, 
£A953-£A1403, or Experimental Officer, Grade II, 
£A1403-£A1673 _ annum. Salary for 4 female 
appointee would £A167 per annum less than the 
corresponding male rates. 

An appointee migrating from overseas will be 
eligible for tourist-class sea or first-class air transport 
to Australia for himself, his wife and family. An 
appropriate contribution will also be made towards 
fares of an Australian appointee, = wife and family, 
temporarily abroad for study or similar i 

The appointment will be conditional upon a 
satisfactory medical examination and carries with it 
Commonwealth Superannuation Fund or Common- 
wealth Provident Account privileges. 

Applications, quoting Appointment No. 480/249 
and stating full name, place, date and year of birth, 
nationality, marital state, present employment, 
details of qualifications and experience, and of war 
service, if any, together with the names of not more 
than four persons acquainted with the a 
academic and professional standing, should reach 
the vom mee gy from whom further particulars may 
be obtai by the 24th ae co 
HAVITSKY, 


Chief Scicntine Liaison Officer. 
Australian Scientific Liaison Offices, 
Africa House, Kingsway, 
London, W.C.2. 


appointment to a 
HNOLOGIST 
Section located 


£6904 





EAST RIDING HOSPITAL 
MANAGEMENT COMMITTEE 


APPOINTMENT OF SUPERINTENDENT 
ENGINEER 


Applications are invited for the — of SUPER- 
INTENDENT ENGINEER to the above Committee. 
Person appointed will be responsible for satisfactory 
operating, maintenance and co-ordination of engi- 
neering services, mechani and electrical, of 
hospitals in the Group. Must have sound knowledge 
of engineering and possess Engi neering Degree or 
appropriate professional ~iinies. 

Detailed applications, with 2 referees, to Group 
Secretary, Westwood Hospital, Beverley, — 
by 3rd May. 


BRITISH TRANSPORT 
COMMISSION 


— 


SOUTHAMPTON DOCKS 


ENGINEERING ASSISTANT 


ENGINEERING rage gyi 3 required om, work 
in Southampton Docks at a starting salary of 








£916 

CIVIL ENGINEERS occa. 
yoo wc ti Ts 

1 Board, Executive, requires ign of d structures 

IVIL ENGINEERS for duties in connection with and/or plain and reinforced concrete. pre- 
the tion, letting and and supervision of contracts ference will be nae te copieenens <ae mo Se 
for the working of cout won and with 5 — mod Secoumend Engl og eoundwation 

i i i i nstitution 

Civil Engineering qualification -—p-ys 


ble. 
ay ications should be ow. in writing 


ts 
estab Jermyn Street, Pw ng s. W.1. 


given to those with extensive experience 
in one or o the above branches of Civil 


Engineeri 
Xpoteetices, yey age, qualifications, &c., 
4 ion, Herbert Wi ee 
er Avenue, 
New $, £6907 


PUBLIC APPOINTMENTS 





CENTRAL ELECTRICITY 
GENERATING BOARD 


RESEARCH LABORATORIES, 
LEATHERHEAD 


ENGINEBR required in MECHANICAL ENGI- 
NEERING SECTION of RESEARCH LABORA- 
TORIES, LEATHERHEAD, SURREY, to under- 
take yee ge | and experimental | stress analysis ona 
variety of in the generation 
and transmission of electricity thermal 
stress in reactor shielding and steam piping. Candi- 
tive and be prepared to 





Degree in Engineering or Physics is 
— and preferably some industrial or research 


experience. 

Salary within scales :— 

£1,160-£1,510 

£1,055-—£1,265 
£995 


per annum, according to qualifications and experi- 
ence, 

Applications, stating age, qualifications, experi- 
ence, present position ond ook salary, should be forwarded 
to S. S. Scott, =. Personnel Officer, 24-30, 
Holborn, London, E by 17th May. Envelopes 
should be mark FSlhdemtal” quoting reference 
ENR/107, E6898 





NATIONAL COAL BOARD 


DURHAM DIVISION 


DIVISIONAL cHier ENGINEER 


Applications are i invited for the post of DIVI- 
SIONAL CHIEF ENGINEER at Divisional Head- 
quarters in Newststie upon Tyas. Salary will be 
within the range £2500-£3250. Candidates, who 
must —_ oe highest : fessional — 
must have responsi engineering posts an 
have considerable technical and edeinistrative 
ability. Extensive practical ex in large 
engineering projects is essential. feos the Divisiorel 
Chief Engineer the 


a knowledge of the design, installation, operation and 
maintenance of major items of plant and machinery 
in use at collieries will be an advanta, Membership 
of an appre peat professional Institution or Asso- 
ciation be an advantage. 

APPLICATIONS, quoting 128/378) and giving 
full detai's of age, education, qualifications and 

experience should be submitted before May 7th, to 
Divisional Chief Staff Officer, National Coal Board, 
Durham Division, 7, Side, Newcastle upon Tyne, |. 





ASSISTANT ENGINEER (CIVIL) 


LONDON OFFICE 


ASSISTANT ENGINEER (CIVIL) required for 
London office by Crown Agents for Oversea 
Governments and Administrations, for appointment 
to aE ny ane establishment on probation for 2 
between £595 per annum, 

£805 at age 25, and £1085 at age 34 or 


oe age 21; 
i to £1250. Prospects of promo- 


over, in scale risin; 
tion. Fully quali 
age may be eligible for special increase of £75 after 

years’ service. Liberal ve. Five-day week. 
Candidates must be Corporate Members of the 
Institution of Civil Engineers or the Institution of 
Structural Engineers, or, if below the age of 28, 
must have passed Parts | and 2 of the Associate 
Membership examination of the Institution of Civil 
Engineers, or hold an exempting degree, or h 
passed the Associate Membership examination of the 
Institution of fen cgm 


should have served in the drawing-office of a struc- 
tural firm, Railway Company or Consulting Engi- 
neers. Site experience an a. Candidates 
should be prepared to short periods on site 
surveys overseas, in h event special overseas 
allowances are payable. 

Write to the Crown Agents, 4, Millbank, London, 
S.W.1. State age, name in block letters, full quali- 
fications and experience, and quote M2A/ a 





TOTTENHAM GROUP HOSPITAL 
MANAGEMENT COMMITTEE 


ST. ANN’S GENERAL HOSPITAL 
SENIOR ENGINEER 


SENIOR ENGINEER required Cae, SS 
Ann’s General Hospital, Mr Ist August, 1958. 


the scale £65 per annum, plus 
London Weighting allowance, per annum. 
tes completed an appren 
ship in mechanical or otherwise acquired 
ica] training as 
distinct from purely They must also 


Applica‘ and 
pd carte ittee, The Green, im 


officers at least 27 of 
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PUBLIC APPOINTMENTS 





COMMONWEALTH OF 
AUSTRALIA 


COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH ORGANISATION 


—— 


COAL RESEARCH SECTION 


APPOINTMENT NO. 480/250, CHEMICAL 
ENGINEER OR FUEL TECHNOLOGIST 


a are invited for t to 
tion of CHEMICAL ENGINEER FUEL 
TECHNOLOGIST with the Organisation’s Coal 
Research Section, located at North Ryde, New South 
ales 
The appointee will be uired to take in 
pilot scale tt ge on the ~ mah 
coal in connection with the 
ees into the bes ss 
the improvement quality of metallurgical cok: 
made from these coals, . 
Applicants should possess a University Degree in 
—* ae Se yn or Fuel Tec 
wi a major 
qualifications. industrial 
tion would be an advan‘ 
oo. a salary, wl a fications and ex 
be determined 


the 
salary 1 ange "of AE Officer, Grade I, 
tA9 3~£A 1403, or Experimental Officer, 


Grade Il, 
£A1403-£A1673 per annum. Salary “or a female 
£A167 per annum less than 


appointee would be 
the corresponding male rates, 

An appointee migrating from overseas will be 
eligible for tourist-class sea or first-class air t 
to Australia for himself, his wife and family. An 
appropriate contribution will also be made towards 
fares of an Australian appointee, his — and family, 
temporarily abroad for study or similar 

appointment will be 


wealth Provisient Account pri 
Applications, quoting Appointment No, 480/250 
and stating full name, place, date and year of birth, 
nationality, marital state, Present em 
details of qualifications and experience, 
—. if any, a a ena of not more 
an four persons with the licant’s 
—- and professional ould poet 
he undersigned, fi whom further particulars ma 
a obtained, by the 24 24th a -- 4 
AVITSKY, 


Chief Scteatine Liaison Officer. 
Australiar Scientific Liaison Offices, ‘ 


F6903 





WAR DEPARTMENT 


BULFORD 


CLERK OF WORKS (MECHANICAL) 


CLERK OF WORKS (MECHANICAL) required 
by War Department at Bulford. Applicants must be 
of British paren and possess following Blea 
tions. Ordinary National Certificate in \ 
and/or Mechanical Engineeri 

Fagen tec! 


a ae ving good 

training. mpletion of course at School of Military 
Engineering required for appointment to Establish- 
ment for Engineer Services as Clerk 


=n, a 
ne u \v./Salisbury Plain District, 
or Camp, 
Bulford, 
Wilts. E6952 





CENTRAL WIRRAL GROUP 


CLATTERBRIDGE HOSPITALS, 
BEBINGTON, WIRRAL, CHESHIRE 


(880 BEDS) 


-__— 


SENIOR ENGINEER 


Appli are invited f Position 
siti eon te, Pin, o 
i 


E is desirable in site elec- 
tricity, laundry plant, sewage Be tae 
Engineer for the satisf ; eoaetionion atte 
building services of the 
Hospitals, the keeping of records 

ooSalary scale + £708 by £29 0) bene 
wie iy ky 2 per dea 
Pplication forms, from t Geoup, Senctary, 
Clatterbridge H. Wirral, Cheshire 
to be returned by May, 1958. E6015 





Classified Advts. eontinued on page 128 








128 
PUBLIC APPOINTMENTS 





STAFFORDSHIRE POTTERIES 
WATER BOARD 


APPOINTMENT OF CIVIL ENGINEERING 
ASSISTANTS AND DRAUGHTSMEN 


Applications are invited for the following appoint- 


ments :— 
() TWO CIVIL ENGINEERING ASSISTANTS 
(TEMPORARY), Grade A.P.T. IV (£1025 to 


41175 per annum). These appointments are not 
permanent staff but will be dae less than 


. Applicants must Corporate 
of the Institution of Civil Engineers and 


Service Reservoirs and Aqueducts. 
( TWO CIVIL ENGINEERING ASSISTANTS, 
Grade A.P.T. Ill (£845 to £1025 per annum). 
Applicants be te Members of the 
Institution of Civil Engineers and preferably have 
had experience in the design and construction of 
water works. 

(3) DRAUGHTSMAN—MECHANICAL, Grade 
A.P.T. If (£725 to £845 per annum). Applicants 
should be neat and expeditious draughtsmen with 
a knowledge of pliant layout. 

(4) DRAU MHTSMAN — ARCHITECTURAL, 
Grade A.P.T. 1 (£575 to £725 per annum). Appli- 
cants should be neat and expeditious draughtsmen 
and had in architectural work. i 
For appointments (1) and (2) the Board will 

ide housi xdation for the successful 





candidates if required. 

Scosnaii sennecel expenses will be allowed by 
the Board. : eS 

The appointments are subject to the provisions of 
the National Sch of Condit of Service ; to 
the provisions of the Local Government Super- 
annuation Acts; to termination by one month's 
notice on either side, and to the successful candidates 
passing a medica! examination. : 

The have considerable major works in 
hand which are to be completed within the next three 
to five years. These works include the development 
of an impounding reservoir scheme with the design 
and construction of pumping station, filtration plant, 
aqueducts up to 40in diameter and concrete service 
reservoirs up to 10 million gallons capacity. __ 

Applications, stating age, full details of training, 

ualifications, present and previous appointments, 
ils of experience, together with copies of two 
recent testimonials, or the names of two persons to 
whom reference can be made, and clearly stating for 
which post they are applying, should be forwarded 
to the undersigned not later than the 12th May, 


1958. 
C. V. BROWN, M.LC.E., M.I.Mech.E., M.LW.E., 
Engineer 





and Manager and Clerk. 


Stoke-on-Trent. E6944 


UNITED KINGDOM ATOMIC 
ENERGY AUTHORITY 





RISLEY, WARRINGTON, LANCASHIRE 


ASSISTANT TRAINING OFFICERS 





ASSISTANT TRAINING OFFICERS are re- 
quired by the United Kingdom Atomic Energy 
Authority, Industrial Group, at its Headquarters at 
Risley, Warrington, Lancashire, to assist Technical 
Training Officers in the organisation and conduct of 
Courses for Technical Scientific Staff. Appli- 
cants must possess an Honours in Science or 

j ing or Corporate Membership of a Senior 
Engineering Institution. They must have had 
experience of training in industry; or have both 
teaching and industrial experience. 

Salary wil! be assessed within the scale of £1300 to 
£1740. 

Contributory pension scheine. 


on 


THE ENGINEER 


PUBLIC APPOINTMENTS 





ROYAL NAVAL SCIENTIFIC 





SERVICE 
APPOINTMENTS 
Royal Naval Scientific Service requires PHY- 
SICISTS, ELECTRONIC ENGINEERS and 


MATHEMATICIANS for 25 Senior Scientific and 
Scientific Officer posts at establishments in London 
area, Baldock, Harwell, Haslemere, Poole, Greenock 
MECHANICAL 


and Rosyth. Also required : 
ENGINEER for work on heat transfer problems at 
Harwell ; MECHANICAL ENGINEER for work 


on fuel and noeitating o& a in London area ; 
MECHANICAL ENGINEER for work on gas tur- 
bine and problems in London area ; EMICAL 
ENGINEERS for London area and Poole ; METAL- 
LURGISTS for Rosyth and Poole; CHEMISTS 
(Physical and Inorganic) for Poole and Baldock. 
Candidates must normally be natural born British 
subjects of natural born British parents, with at least 
First or Second Class Honours Degrees or equiva'ent 
high professional attainments. S.S.O.s must have 
had at least three years’ post-graduate experience and 
be 26 years of age. Salaries (men), S.S.0., £1190- 
£1410 ; S.0., £635-£1110 (London)—somewhat 
lower in provinces. Appointments are unestablished 
(with F.S.S.U. benefits), but opportunities may occur 
for those under 32 to compete for established posts. — 
Forms from M.L.N.S., Technical and Scientific 
Register (K), 26, King Street, London, $.W.1, quoting 
A ORISA, E6550 





MANCHESTER CORPORATION 
WATERWORKS 


ASSISTANT ENGINEERS (CLASS iI!) 


Applications ate ‘invited for the undermentioned 
engineering appointments on the temporary staff of 
the Corporation in connection with the design and 
execution of works included in (a) the Third and 
Fourth Instalments of the Haweswater Scheme, 
including the laying of 54in dia. steel pipes, and the 
construction of two service reservoirs (200 million 

allons capacity), near Bury, Lancs, and (b) the 
Fitration and treatment of the Longdendale supply : 

ASSISTANT ENGINEERS (CLASS II]. Salary 
in the range of £575/£845 p.a., according to qualifica- 
tions and experience. ‘ 

Applications, stating (1) age, (2) education and 
training, (3) professional qualifications, (4) experience 
in the preparation of plans and construction of 
waterworks or other civil engi ing works, together 
with the names of two referees, should be addressed 
to the Engineer and Manager, Waterworks Offices, 
Town Hall, Manchester, 2, so as to be received by 
10th May, 1958. E6864 





CIVIL SERVICE COMMISSION 


DEPARTMENT OF SCIENTIFIC AND 
INDUSTRIAL RESEARCH 








TECHNICAL AND/OR ENGINEERING 
ASSISTANTS 





Two permanent posts for men as TECHNICAL 
and/or ENGINEERING ASSISTANTS in_ the 
Building Research Station, London or Watford. 
Age 26 and under 35 on Ist July, 1958. Extension 
for regular Forces service and Overseas Civil Service. 
Candidates must have O.N.C. or equivalent qualifica- 
tion in Building or in Mechanical Engineering. They 
must have served a full apprenticeship or had com- 
parable practical training followed by at least 3 years’ 
experience in a responsible position. Starting pay 
from £655 to £745. Maximum (London) £870. 
Promotion prospects.—Write, Civil Service Com- 
mission, 30, Old Burlington Street, London, W.1, for 
application form, quoting $.4830/58. Closing date : 
19th May, 1958. E6892 





Housing or assistance towards legal exp 
house purchase may be available. ; 
Send tcard, quoting reference 2,403, to Recruit- 
ment Officer at above address 

Closing date : 12th May, 1958. £6921 





NATIONAL COAL BOARD 





NORTH EASTERN DIVISION 


ENGINEERING ASSISTANT 


ASSISTANT required in the 


ENGINEERING 
Salary : £750-£1150 per 


No. 3 (Rotherham) Area 


annum. 

Applicants should possess either a Degree in Civil 

ineering, Graduate Membership of the Institution 

of Civil Engineers, or a Higher National Certificate 
in Civil Engineering. The successful applicant will 
assist in the preparation and supervision of schemes 
involving structural steel work, railway sidings, main 
drainage, road works, buildings and heavy reinforced 
concrete works. 

Apply to: Area Staff Manager, Wath-on-Dearne, 
Nr. Rotherham, by 30th April, 1958. F6909 


DEPARTMENT OF SCIENTIFIC 
AND INDUSTRIAL RESEARCH 





BUILDING RESEARCH STATION, 
GARSTON, WATFORD, HERTS 


SCIENTIFIC OFFICER (PHYSICIST) 


D.S.LR. Building Research Station, Garston, 
Watford, Herts, requires SCIENTIFIC OFFICER 
(PHYSICIST) for basic research in heat transfer/aero- 
dyammisfocnvectios processes occurring in heating 

ion of building 
ifications : Ist or 2nd Class Hons. Degree or 
t. Salary range (men): £595-£1050. 

Forms from M.L.N.S.. Technical and Scientific 
Register (K), 26, King Street, London, S.W.1, 
quoting A.139/8A. E6950 

















TENDERS | 








BEDFORD RURAL DISTRICT 
COUNCIL 


EATON SOCON DRAINAGE 





PUMPING PLANT: CONTRACT No. 6 


TO MANUFACTURERS OF CENTRi®*sc at 
PUMPING PLANT 


The above Council is prepared to receive 
TENDERS for TWO SETS of ELECTRICALLY 
DRIVEN, VERTICALLY ARRANGED, UN- 
CHOKEABLE SEWAGE PUMPS, together with 
Ancillary Equipment. Each pump shall be capable 
of a duty of 190 gallons per minute against a total 
head of 45ft., all in accordance with the specification 
and drawings prepared by the Engineers, Messrs. 
John Taylor and Sons, Artillery House, Artillery 
Row, Victoria Street, Westminster, $.W.1. 

Copies of the specification and drawings may be 
obtained from the offices of the Engineers upon pay- 
ment of £5 (cheque only, made payable to the 
Council), which will be returned on receipt of a bona- 
fide Tender not subsequently withdrawn. The 
contract documents may be inspected at the offices 
of either the Engineers or the Council. 

Tenders, in plain sealed envelopes, endorsed 
“ Tender—Pumping Plant—Contract No. 6,” are to 
be delivered to my office on or before noon on the 
2nd June, 1958 

The council does not bind itself to accept the 


lowest or any Tender 
(Signed) C. B. TOWNSEND, 
Clerk of the Council. 
Council Chambers, 


41/43, Goldington Road, 
Bedford. E6878 


TENDERS 


WARRINGTON RURAL DISTRICT 
COUNCIL 

PENKETH AND GREAT SANKEY MAIN 
DRAINAGE 





CONTRACT NO. 3 


CENTRIFUGAL PUMPING PLANT 


To Manufacturers of CENTRIFUGAL PUMP- 
ING PLANT. 

The above Council is prepared to receive TEN- 
DERS for the MANUFACTURE, SUPPLY and 
ERECTION of FIVE SETS of VERTICAL UN- 
CHOKEABLE SEWAGE PUMPS and FOUR 
SETS of MIXED FLOW VERTICAL STORM- 
WATER PUMPS and Ancillary Equipment. The 
plant will be contained within two pumping stations 
of similar design. The unchokeable sewage pumps 
to be capable of duties of 420 and 850 gallons per 
minute against total heads of 37 and 65ft., respec- 


tively. The storm-water pumps are to be capable of 


3100 gallons per minute and 3450 gallons per minute 
against total heads of approximately 20ft. and 17ft., 
respectively, all in accordance with the specification 
and drawings prepared by the Council’s Consulting 
Engineers, Messrs. John Taylor and Sons, Artillery 
ot Artillery Row, Victoria Street, Westminster, 
S.W.1. 

Copies of the specification and drawings may be 
obtained from the offices of the Engineers, upon 
payment of £5 (cheque only), made payable to the 
Council, which will be returned on receipt of a bona 
fide Tender not subsequently withdrawn. 

The specification and drawings may be inspected 
at the offices of the Engi or at the Council 
Offices, Museum Street, Warrington. 

Sealed Tenders endorsed “ Pumping Plant, Con- 
tract No. 3,” bearing no name or mark indicating 
the sender, should be addressed to the undersigned 
at the Council Offices and must be delivered before 
Noon on Monday, 2nd June, 1958. 

H. A. MORTIMORE, 
Clerk of the Council 
Council Offices, 
Museum Street, 
Warrington. 


18th April, 1958 E6936 





INDIA STORE DEPARTMENT 


M.N.S. NICKEL RODS AND STRIPS 





The Director General of India Store Department, 
Government Building, Bromyard Avenue, Acton, 
London, W.3, invites TENDERS for the SUPPLY 

— 


Quantity 
Lbs. 
M.N.S. NICKEL RODS, COLD 
DRAWN :— 
(A) *& dia. 400 
(B) tin. dia. 6720 
(C) 4in. dia. 2800 
M.N.S. NICKEL STRIPS, COLD 
ROLLED :— 
“ 16 S.W.G. 5760 
B) 11S.W.G. 500 


Required for the manufacture of parts of water 

meter—gear pinions, » 

Forms of Tender may be obtained from the above 
address on or after 25th April, 1958, at a fee of 10s., 
which is not returnable. If payment is made by 
cheque, it should please be made payable to “ High 
Commissioner for India.”” Tenders are to be 
delivered by 2 p.m. on Monday, 2nd June, 1958 


Please quote Reference No. 129/57. VSN/RLY.2. 
E6926 











% EDUCATIONAL 





UNIVERSITY OF BIRMINGHAM 


DEPARTMENT OF MECHANICAL 
ENGINEERING 


GRADUATE SCHOOL OF 
THERMODYNAMICS AND RELATED 
STUDIES 


A COURSE available in the above School provides 
facilities for the study, at advanced level, of modern 
deveispments in Thermodynamics and allied subjects 
and ef their appiications in the general field of the 
Heat Engine. The nomral entrance qualifications 
are an Honours Degree in Mechanical Engineering, 
together with a minimum of two years of practical 
experience in industry. On completion of the twelve- 
ment course, commencing on the 6th October. 
1958, and including nine months’ attendance at the 
University, successful candidates qualify for the 
#- erd of the Degree of Master of Science. In special 
circumstai<: applications may be considered from 
Graduaies in other Sciences or non-Graduate Engi- 
neers holding satisfactory alternative qualifications 
In the latter case it will usually be necessary for two 
years to be spent in completing the Course. The 
award to successful non-Graduate Engineers is the 
Diploma of Graduate Studies. 

The inclusive fee for the course of study is £81. In 
certain cases, where a student is not sponsored by an 
employer, the University may consider applications 
for the remission of the fee and, where essential, for 
the grant of a maintenance allowance during the 
period of attendance. 

Further particulars and application forms may be 
obtained from the Registrar, The University, Edg- 
baston, Birmingham, 15. Applicants are advised to 
apply before Ist August, but applications received 
after this date may be considered if places are avail- 
able. E6897 & 





A.M.LMECH.E., B.Sc. Cit nd Guilds, . 
Guarantee Postal Courses for ail Fol and Tech. 
nical Divisions from Elementary . 
———— 95 per ee, ee 
prospects on request.—B.1.E.T. (Dept. 22), 29, 

right’s Lane, London, W.8. Phi e 


April 25, 1958 
EDUCATIONAL 


Brochure ng details of Courses = 
neering, 
. for the A.M.LMech.E., TEE. 
ce pele me 
30, London, W.4. 
E972 & 


FREE! 
Mi 


—E.M.I. Institutes, Dept. 
(Associated with H.M.V. 








SITUATIONS VACANT 





APPLICANTS ARE ADVISED TO SEND 
COPIES, NOT ORIGINALS, OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQ ‘ESTED 


AN IMMEDIATELY RESPONSIBLE AND 
PROGRESSIVE EDITORIAL POSITION awaits 
technical writer with sound engineering background. 
Thorough knowledge of industrial plants essential.— 
Apply in confidence to BOX No. E6913, “ The 
Engineer.” A 


AN INSPECTION ENGINEER 


required by Chemical Engineering contractors 
for survey of Class (I) vessels, weld inspection, 
survey of plant and equipment at manufacturers’ 
works. 


Based in London, to travel as required. Salary 
£1250 p.a. upwards. Pension scheme. Five-day 
week. 


Only first-class men, with several years’ similar 
experience and Ministry of Transport First Class 
Certificate or equivalent, need apply. Reply, 
with details of age, experience, qualifications and 
present salary.—-BOX No. E6888, “* The Engi- 
neer.”” A 


APPLICATIONS ARE INVITED for the follow- 
ing appointment at the CLAYDON, SUFFOLK, 
— of THE BRITISH STEEL PILING CO., 


SENIOR DESIGNER : DRAUGHTSMAN 
(minimum qualifications H.N.C. or equivalent). 

Age group 28-35 years. Candidates should be 
capable of accepting responsibility for complete 
projects. 

THIS APPOINTMENT IS PERMANENT AND 
PROGRESSIVE IN AN EXPANDING ORGAN- 
ISATION, and the successful candidate will be 
engaged on interesting work in connection with 
special crane type structures, hoisting machinery 
(steam, diesel, electric) and contractors’ plant. 

Contributory pension scheme in operation. Good 
canteen facilities. Salary in accordance with quali- 
fications and experience. The works are situated 15 
minutes’ bus ride from the centre of Ipswich.—Appli- 
cations to the Psrsonnel Officer at the above address. 

6886 A 


ASSISTANT ELECTRICAL ENGINEER, aged 
25-30 years, with experience of lighting and power 
schemes and MV distribution, required for varied 
work in Westminster office of consulting engineers. 
Staff canteen and pension fund available. Prefer- 
ence given to applicants with H.N.C.—Details and 
salary required to Staff Officer, Rendel, Palmer and 
Tritton, 125, Victoria Street, S.W.1 (Victoria 8494). 

E6954 a 
BRITISH INSULATED CALLENDER’S CON- 
STRUCTICN CO., LTD., have vacancies in their 
Overhead Line Contracts Department in London 


or :— 
ASSISTANT DESIGN ENGINEERS. Work 
involves structural design aspects of electrical trans- 
mission and distribution lines. Previous experience 
desirable, although not essential, but structural back- 
ground up to H.N.C. standard an advantage. After 
appropriate training successful applicant will be 
expected to conduct technical correspondence and 
ee. The posts carry progressive respons- 
1Dility. 
Attractive salaries will be offered to suitable 
applicants. Pension fund, staff canteen, 5-day week. 
Apply in writing, stating age, to Personnel Officer 
(Staff), above Company at 30, Leicester Square, 
London, W.C.2, quoting reference C/90/55. E6919 a 


CHEMICAL 
ENGINEER 


A chief Chemical Engineer is required for 
the central engineering division of a group 
of companies operating in the heavy 
chemical industry. Candidates should have 
a Degree or equivalent in Chemical 
Engineering and experience in the transla- 
tion of pilot plant into large scale practice. 
A good knowledge of all the usual unit 
operations and ability to prepare complex 
flow sheets is essential. Candidates should 
be accustomed to calculating and assessing 
the economics in new processes and process 
methods. The position will carry a good 
salary and membership of the company’s 
pension fund, and consideration will be 
given to financial assistance towards 
removal expenses and house purchase if 
necessary. Applications, which will be 
treated in the strictest confidence, should 
quote Ref. CH/TE2/9, and state details of 
previous experience, positions held and 
present position and salary.—Write, BOX 
TE.254, c/o 191, Gresham House, E.C.2. 
E6845 a 


COMMISSIONING ENGINEER, aged 35 to 50 
years, with wide experience of commissioning of 
power station plant or similar heavy industrial 
plant. To be responsible to Chief Engineer for 
formulating and implementing a comprehensive 
commissioning programme for complete nuclear 
power station. Must be willing to travel and capable 
of accepting major responsibility. This is a senior 
and pensionable post. Minimum qualification 
A.M.1.Mech.E., A.M.LE.E., or equivalent.—Appli- 
cations, giving age, details of education, qualifications 
and experience, to Chief Resident Engineer, The 
General Electric Company, Ltd., Hunterston Nuclear 
Generating Station, West Kilbride, Ayrshire. 

E6914 «4 


DESIGN/CHECKER STRUCTURAL AND 
MECHANICAL DRAUGHTSMEN required, 
South West England. Good conditions, pension 
scheme.—Apply in confidence to BOX No. E6760, 
“ The Engineer.” A 








April 25, 1958 
SITUATIONS VACANT 


CHIEF PRODUCTION ENGINEER 
required by W. H. Allen Sons & Co., Ltd., 
Atlas Works, Pershore, Worcs, manufacturers 
of light and medium-size precision gearboxes 
Post carries responsibility for work study, jig 
and tool design, plant layout and process 
planning. Applicants must be established Work 
Study Engineers with a sound, practical back- 
ground and technical training to H.N.C. in 
Production Engineering or equivalent. Good 
superannuation scheme and _ conditions. 
Successful applicant would be assisted in the 
removal of household effects to district con- 
cerned, in which housing accommodation will 
be available—Apply (in confidence), stating 
experience, positions held and salary range, to 
the Personnel Manager at the above address. 

E6845 a 


CONSULTING ENGINEERS engaged on varied 
R.C. and steel structural works, general civil engineer- 
ing work and foundation problems, require capable 
DESIGNER/DETAILER. Five-day week and 
luncheon vouchers.—Apply, Maurice Nachshen and 
Partners, 58, Victoria Street, S.W.1. E1825 a 


DESIGN DRAUGHTSMEN required, for indus- 
trial building work, . HLN.C. or A.R.LB.A. 
standard. ood conditions, pension scheme.— 
Apply in confidence to BOX No. E6759. “ The Engi- 
neer.”” A 





DESIGNER ENGINEER required to understudy 
Chief igner. Candidates must have H.N.C. in 
Mechanical Engineering, considerable design experi- 
ence on lifts or special-purpose equipment, practical 
machine shop and preferably in addition fabrication 
and light structure experience. The position offers 
excellent prospects of advancement, and a good 
salary is envisaged for suitable applicant. Bonus and 
pension scheme in operation. Five-day week .— 
Applications, stating age, qualifications, experience, 
present position and salary, should be forwarded to 
Marryat and Scott, Limited, Wellington Works, 
Hounslow. E1804 a 


DRAUGHTSMAN, experienced fans—dust col- 
lectors, fume and dust extraction, &c. Capable of 
preparing schemes and working on own initiative. 

Details of age, education, experience and salary to 
the Secretary, Prat-Daniel (Stanmore), Ltd., White- 
croft, Nailsworth, Stroud, Glos. E1797 a 


DRAUGHTSMAN REQUIRED for smal! Draw- 
ing Office. General engineering experience essential ; 
knowledge of switches and crossings would be an 
added qualification. Sui person may be offered 
the post of Assistant Chief Draughtsman.—Details 
of experience, age and salary required, to William 
Jones, Ltd., Westmoor Street, Charlton, —o 

A 


ELECTRICAL DRAUGHTSMEN _ required, 
H.N.C. standard. Fully conversant with motor 
control gear, A.C. and D.C. E.H.T. and L.T. lighting 
sc , & Good conditions, pension scheme.— 
Apply in confidence to BOX No. E6757, “ The Engi- 
neer ” A 








ENGINEER 
required in 
DEVELOPMENT LABORATORIES 
for stress analysis and vibration 
problems. 

Applicants should have a good 
Degree in Mechanical Engineering, 
together with ability to make a 
mathematical approach to problems. 
Some experience in industry and in 
the use of electronic equipment is 
desirable. 


The position carries an attractive 
starting salary and provides excellent 
opportunities for further advance- 
ment. Staff pension fund. 


Apply in writing, stating age, quali- 
fications and experience, to the Per- 
sonnel Manager, JOSEPH LUCAS 
(ELECTRICAL), LIMITED, Great 
King Street, Birmingham, 19, quot- 
ing reference PM/D/192. : * 





NGINEERING MODELS 
. —DESIGN ENGINEER 


o rtunity exists in the Design Office 
» 2 i chemical manufacturing organi- 
sation based in London for a suitably 
experienced Designer to control and operate 
the application of engineering models to the 
design of chemical process plant. Applicants 
should have chemical or refinery drawing- 
office experience (preferably in piping and 
plant layout) and be conversant with the 
techniques of using Is as an aid to 
design. A well-equipped model shop has 
been set up and the position offers good 
prospects with considerable responsibility. 
The position will carry a good salary, and 
auannie of the company’s pension fund. 
Applications, which will be treated in the 
strictest confidence, should quote Ref. 
CH/TE2/10, and state details of previous 
experience, positions held and present 
position and salary.—Write BOX TE.258. 
c/o 191, Gresham House, E.C.2. E6862 a 


ERING GRADUATE (Electrical and/or 
te preferably with some industrial experi- 
ence, required for interesting and diverse work on 
new processes and plant. Knowledge of electronics 
an advantage. Oe Birming- 
han BOX No. £6963, “ The Engineer. A 


THE 
SITUATIONS VACANT 


ESTIMATOR for progressive position with 
prominent London firm of Land and Marine Boiler 
Engineers. Drawing-office experience essential ; 
workshop experience an advantage. Attractive 
salary commensurate with experience and qualifica- 
tions. Write fully, stating age, BOX No. 
1645/SE2, c/o Charles Barker and Sons, Ltd., 
Gateway House, London, E.C.4. E6840 a 


ESTIMATOR required, experienced in preparation 
of costs for tankwork, piping layouts, pumping plant, 
&c. Good salary. 5-day week.—Apply, stating 
experience, to the Personnel Officer, The Permutit 
Company Limited, Gunnersbury Avenue, Chiswick, 
W.4. 906 A 


EXPERIENCED DRAUGHTSMEN of O.N.C. 
or H.N.C. standard required for interesting design 
work on process plant and machinery. A good 
technical background and knowledge of machine 
design is essential and applicants should be qualified 
to H.N.C, standard. Salaries are assessed in 
accordance with age, qualifications and experience 
and will be reviewed annually. Contributory super- 
annuation and widows’ pension fund are in operation 
and there are excellent canteen, welfare and recrea- 
tional facilities —Applicants should apply in writing 
to Group Personne! Department, Pilkington Brothers 
Limited, Grove Street, St. Helens, enclosing a brief 
history of their career and details of their education 
and qualifications. E6814 a 


EXPERIENCED FOREMAN BLACKSMITH 
required by large Midlands steelworks. Good 
general smithing experience is essential and some 
knowledge of modern chain welding practice would 
be desirable. This is a staff position with contribu- 
tory superannuation and life assurance benefits. 
Please apply, giving details of past experience, age 
and salary required.—BOX No. E6833, “ The 
Engineer.” A 


EXPERIENCED FOREMAN PIPE FITTER 
required for a large Midlands steelworks. Knowledge 
of installation and maintenance of all services is 
essential, together with experience of modern pipe- 
bending and welding techniques. This is a staff 
position with contributory superannuation and life 
assurance benefits. Please apply, giving details of 
past experience, age and salary required.—BOX No. 
E6834, ‘‘ The Engineer.” A 


FERODO LIMITED, Brake Lining Manufacturers, 

Chapel-en-le-Frith, have the following vacancies : 

1. DRAUGHTSMEN (SENIOR), having experi- 

ence in Machine Design and Works Layouts. 

Works Building Design desirable but not 

essential. 

. SENIOR DIE, JIG AND TOOL DRAUGHTS- 
MAN. Press Tool experience an advantage 
but not essential. Technical education to at 
least O.N.C, standard. 

. WORK STUDY ENGINEERS with at least 
5 years’ experience in Work Study. 

4. PROJECT ENGINEERS experienced in Plant 
Design, Heating, Ventilating, Production 
Engineering and Plant Layouts; 30 years of 
age or over, with H.N.C. 

Some assistance will be given with regard to house 
purchase in cases of successful applicants who are 
married.—Applicants are invited to submit full 
details of experience and state age and present salary, 
to the Personnel Manager. E6901 a 


FIRST-CLASS DESIGN ENGINEER required 
to assist the Technical Director. Must have broad 
experience of design and calculations in mechanical 
and structural engineering. Able to supervise and 
check draughtsmen, and apply practical outlook. 
Mechanical handling experience an advantage. 
Apply, with full particulars, stating age and salary 
required. First-class conditions. Superannuation.— 
BOX No. E1812, “ The Engineer.” A 


te 


os) 


INSPECTION ENGINEER 


required by Chemical Engineering contractors, 
to be based on a site in Cumberland for survey of 
site fabrications, including Class (1) vessels, 
Class (A) welding of pipelines, stainless steel 
materials, &c. 

Salary £1250 p.a. upwards. Pension scheme. 
Five and a half day week. 


Only first-class men, with several years’ similar 
experience and Ministry of Transport First Class 
Certificate or equivalent, need apply. Reply, 
with details of age, experience, qualifications and 
present salary.—-BOX No. E6889, “ The Engi- 
neer.”” A 





JOSEPH LUCAS (ELECTRICAL), 
LIMITED, 
have vacancies for 
ASSISTANT 
DEVELOPMENT ENGINEERS 


to work on the design and develop- 
ment of automobile generators, 
alternators and starting motors and 
also of motor-cycle electrical equip- 
ment, including equipment to be 
used for racing purposes. Applicants 
should be of Higher National 
standard and should have had pre- 
vious experience in electrical design. 
Five-day week, staff pension fund. 


Apply in writing, stating age, 
qualifications and experien to 
the PERSONNEL MANAGER, 
JOSEPH LUCAS (ELECTRICAL), 
LIMITED, Great King Street, 
Birmingham, 19, quoting reference 
PM/D/176. F995 a 


MANAGING DIRECTOR of Engineering Works 
with approximately 150 personnel engaged in 
manufacture of Mining Machinery, due to retire in 
two years, wishes to appoint man with suitable 
Engineering and Commercial training, to take over 
Management. Write, giving fullest details respecting 
qualifications. experience, age and salary required. — 
BOX No. E1823, “ The Engineer.” A 
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JUNIOR ENGINEER required for Editorial Staff 
of establi technical journal dealing with oil 
(diesel) engines. Must be able to present clear 
reports of these prime movers, accessory designs, 
and of installations embodying such machinery. 
Knowledge of simple engineering drawing an advan- 
tage. Applicants must be willing to travel at home 
and abroad. Good prospects, and salary in accord- 
ance with qualifications and experience. Please 
write, seating oe and previous appointments.—_BOX 
No. £6966, “ Engineer.” A 
MECHANICAL DRAUGHTSMAN. — Large 
commercial organisation has vacancy in London 
Head Office for a Senior Mechanical Drovaitemen, 
to take charge of Drawing Office. Preference will be 
given to applicants who hold a Degree in Engineering 
and who have had good practical experience in 
refrigeration, boiler installations and electrical work. 
Some knowledge of building construction would be 
an advantage. Permanent, pensionable position with 
good prospects for the right man. Apply in writing, 
giving and details of qualifications and experience. 
—BOX No. E6945, “‘ The Engineer.” A 


MECHANICAL ENGINEER required by well- 
established engineering manufacturers in East 
Anglia. Applicants for this post should be 25/30 
years of age, have served an apprenticeship in 
mechanical engineering, and have received a technical 
education at least to H.N.C. standard. Commercial 
experience would also be an advantage, as the post 
available is one of SALES ENGINEER. Write, 
stating age, details of education and experience.— 
BOX No. E1827, “ The Engineer.” A 


MECHANICAL ENGINEER required for research 
on the plastic deformation of metals. Applicants 
should possess a Degree in Mechanical Engineering, 
or equivalent qualifications. This post offers excel- 
lent opportunities for a man wishing to do basic 
engineering research, and at the same time gain 
experience of technical problems in a large and 
diverse engineering organisation.—For further 
details and application form, write to the Secretary, 
Tube Investments Research Laboratories, Hinxton 
Hall, Cambridge, quoting reference 137. E6937 a 


MECHANICAL/PIPING DRAUGHTSMEN re- 
quired, H.N.C. standard. Good conditions, pension 
scheme.—Apply in confidence to BOX No, E6758, 
“ The Engineer.’ A 


REQUIRED, ENGINEER, preferably of not more 
than thirty-five years of age, to understudy managing 
director and eventually to take complete control of a 
small jobbing engineering and sheet metal works 
capable of considerable expansion. The selected 
candidate will be expected to produce evidence of 
organising ability and capacity to maintain discipline. 
~Apply, in confidence, stating salary required, to 

Managing Director, H. A. Harben cad Co, Ltd., 
Rowlands Works, Kelvin Road, Wallasey, Cheshire. 
£6964 a 


ROLL DESIGNER, aged 30-45, required for large 
steelworks in the Midlands, with expansion scheme 
in progress. Previous experience of small sections 
desirable. Staff position, pension and free life 
assurance schemes in operation. Full details of age. 
qualifications and experience.—BOX No. E6832, 
“* The Engineer.” A 


SECTION LEADER ELECTRICAL 
DRAUGHTSMAN and Senior DRAUGHTSMAN 
required for section handling varied projects, includ- 
ing large plant installations. Section Leader post is 
a senior staff appointment. Salary commensurate 
with experience. Interviews arranged to suit appli- 
cant.—-Write or telephone to Chief Draughtsman, 
General Engineering Department, Northern Alumi- 
nium Company Limited, Rogerstone, Mon. (tele- 
phone, Newport 59991/6). E6810 a 


SENIOR DESIGN DRAUGHTSMEN required 
for interestiug work on mechanical engineering pro- 
jects. Knowledge of hydraulics an advantage.— 
Chamberlain Industries, Ltd., Staffa Road, Leyton, 
E.10 (Ley 3678). E6782 a 


SENIOR DRAUGHTSMAN 


South African steel manufacturing concern at 
Vereeniging, requires experienced Senior 
Draughtsman (Drawing Office Section Leader). 
Knowledge of heavy machinery and modern 
fabricating practice essential, and applicants 
with experience in Steel Works or other similar 
heavy industry preferred. The position is one of 
responsibility and the company operates Pension 
and Medical Benefit Schemes and has excellent 
recreational facilities. : 

a ae and allowances will 
range between £1390 and £1550 per annum for 
married persons and between £1210 and £1370 
for single persons. 

Replies, giving full details of educational 
background, experience, interests, age and 
marital state, to be forwarded to the Londor 
Representative, Union Steel Corporation (of 
South Africa), Ltd., 723/737, The Adelphi, 
London, W.C.2. E6935 a 


SENIOR MECHANICAL ENGINEERING 
DRAUGHTSMAN required for plant layout and 
design. al ineering experience desir 
Knowledge of rolling milis, conveyors, mechanical 
handling or furnages, would be advantageous. 
Salary commensurate with experience. Interviews 
arranged to suit applicant.—Write or telephone to 
Chief Draughtsman, General Engineering Depart- 
ment, Northern Aluminium Company Limited, 
Rogerstone, Mon. (telephone, Newport a, . 
3 A 


STRUCTURAL CIVIL ENGINEER wanted 
immediately, for large industrial concern in Southern 
Ireland. Age 25-40. gree or Associate Member- 
ship of Professional Body essential. Sound practical 
training and experience in design and supervision of 
erection of structural work common in heavy chemi- 
cal engineering, specially in steel and reinforced and 
pre-stressed concrete. Knowledge of aluminium, 
timber and masonry structure an advantage. Starting 
salary in range £1000/£1500 per annum, according to 
qualifications, with generous non-contributory 
pension scheme and amenities. Reply, giving full 
particulars in chronological order, of education, 
training and held. Applicants selected for 
short list may be asked to call for interview at firm’s 
expense.—BOX No. E6927, “‘ The Engineer.” A 
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SENIOR STRUCTURAL DESIGNER OR 
ARCHITECTURAL DRAUGHTSMAN with 
experience in reinforced concrete design, required for 
lant installations, industrial buildings and offices, 
| over £900, according to experience. Inter- 
views arranged to suit applicant.—_Write or telephone 
to Chief Draughtsman, (, er Engineering Depart- 
ment, Northern Aluminium Company Limited, 

Rogerstone, Mon. (telephone, Newport 5999 Ve. a 
2a 


SERVICE ENGINEERS.—Leading commercial 
vehicle manufacturers seek qualified Engineers for 
service/liaison duties with home and overseas users. 
Candidates must be conversant with truck building 
detail ; technical reporting ; investigations : have 
personality and stature commensurate with high 
level representation, and be free to travel anywhere, 
any time. Experi men will attract high 
remuneration. Detailed applications in confidence 
to Personnel Manager.—BOX No. E6910, “ The 
Engineer.” A 


STRUCTURAL DESIGNERS, DETAILERS and 
DRAUGHTSMEN with good design experience, 
are required for a range of appointments offering 
scope to both qualified men and those who are 
studying for future qualifications. The work is 
mainly concerned with varied and interesting rein- 
forced concrete design but some experience of 
structural steelwork would be an advantage. The 
posts are at Head Office and those who are interested 
should apply to : 

Personnel Manager (D.D.1), 

John Laing and Son Limited, 

London, N.W.7. E6818 a 


STRUCTURAL DESIGNERS, Senior and Junior, 
required for busy London office handling wide 
variety building schemes. Considerable scope for 
ad ilable to men of initiative. Con- 
sideration given to holiday arrangements.—BOX No 
£1782,“ The Engineer.” A 


TECHNICAL SALES REPRESENTATIVE re- 
quired by large firm of Power Transmission Engi- 
neers, Northampton area. Applicants must have 
practical drawing-office and workshop experience. 
Sales experience not essential. Full details, age, 
ualifications and past experience.—BOX No. 

, * The Engineer.” A 





THE UNITED GLASS BOTTLE MANU- 
FACTURERS, LTD., St. Helens, Northern 
Division Design Office. 


DESIGN DRAUGHTSMEN, MECHANICAL, 
required. Senior and Junior, with experience 
in the design and detail design of Medium 
Heavy Special Purpose Machines and devices. 
Experience an advantage in the Manufacture 
of Glass Containers and special ware. Pen- 
sion scheme in operation.—Applications, 
giving details of previous experience and 
qualifications, to the Personnel Officer, 
Sherdley Works, St. Helens, Lancs. E6846 a 


‘TOOLROOM SUPERVISOR REQUIRED, 
man with good practical experience and able to 
control labour. Previous position in similar capacity 
essential. Write, giving particulars of past experience. 

BOX No. E1821, “ The Engineer.” A 


TRANSFORMER AND TAP CHANGER 
DESIGN DRAUGHTSMEN for layout and design 
of E.H.V. transformers and auxiliary equipment. 
Senior staff experienced in this type of work will 
be paid good salaries and the wage structure gives 
ample opportunity for advancement. The works and 
drawing offices are situated on the outskirts of London 
and the company is renowned for progressive design 
and quality of workmanship. Apply, giving details 
of Se experience, qualifications and pH am required. 
—BOX No. E6905, “‘ The Engineer.” A 


TRANSLATORS accustomed to handling difficult 

texts, are invited to contact Brunton Tech- 

nical Translations, Charlotten-Str., 47, Dusseldorf, 

many. Must be able to write good English. 
Please state subjects handled and fees required. 

E6854 a 


WEST MIDDLESEX FIRM have vacancy in 
Light Engineering Section for male ASSISTANT 
for Progress Control, Material Schedules, Requisi- 
tioning, Records, Interesting prototype and 
development work. Write, a , previous 
experience, salary required.—BO “Kis. £1813, 
“ The Engineer.” A 


WEST MIDDLESEX FIRM require keen and 
energetic —— for work on manufacture of 
variety of articles in reinforced fibre glass. Previous 
experience an advantage but not essential. Write.— 
BOX No. E1814, “ The Engineer.” A 





THE GENERAL ELECTRIC COMPANY LIMITED 
have vacancy for an 


OPERATING ENGINEER 


for the Operational Service Depart- 
ment of their Turbine Division at 
Erith, Kent. 


The post involves site investiga- 
tions and applicants must have good 
all-round power station operating 
experience. Minimum qualifica- 
tion H.N.C. 


Apply, giving age and experience, 
to Personnel Manager (T), The 
General Electric Company, 
Limited, Erith, Kent. 

E6823 a 
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CHIEF ENGINEER 
(DEVELOPMENT 
& DESIGN) 


for the AUSTRALIAN company of a 
large group manufacturing cathode ray 
tubes and other el 
The Chief Engineer has full 
responsibility for development and 
design to suit the Australian market 
and for technical control of the 
manufacturing processes. Occasional 
visits to U.S.A. and U.K. will be 
necessary. 





Candidates must have knowledge 
and experience of the design and 
manufacture of high vacuum devices 
and of the chemical and physical 
processes used therein. A degree in 
physics or electrical engineering 
would be an advantage. They must be 
experienced in the leadership of 
technical teams and show an impressive 
record of developing new products. 
Age 30 to 45. 


Starting salary up to £A3,750. 
Assistance with housing. Senior 
executive privileges. Location Sydney. 


No information will be disclosed to 
our clients unti! candidates know their 
identity and have given permission after 
personal discussion. Please send brief 
details in confidence, quoting reference 
G.902, to E. P. Kelsall. 


MANAGEMENT SELECTION 
LIMITED 
17, Stratton Street, London, W.1. 
E6824 a 


DEVELOPMENT ENGINEERS 


Our Company, which occupies a leading 
and confi 


outskirts of York 
We havea —~ 4 Engineering Division with 
a staff constantly map on the devel _ 
ment and installation of a: 
the a cv wetlng 
come industry, where a high standard of 
quality and are essential. 
We have vacancies for Bonn gens to join 
research and The 


Applicants, who should have a technical 
on up to Standard and some 
ppeates ! experience, are invited to write re for 
urther details and our official application 
form to the 

Staff Officer (Men) (ref. H.N.), 
ROWNTREE AND COMPANY LIMITED 

The Cocoa Works, York. E6962 a 














MECHANICAL 
ENGINEERING 
DRAUGHTSMAN 


required, approximately 23/35 years 
of age, with good engineering back- 
ground and experience in Rubber 
and Plastic Moulding and Jig and 
Tool work. Salary A.E.S.D. plus, 
according to qualifications and 
experience. Pension fund, five-day 
week.—Write, stating age, experi- 
ence, &c., to the Personnel Officer, 
British Insulated Callender’s 
“ables, Ltd., Leigh. 

E6887 a 








NUCLEAR POWER STATIONS 


PRESSURE VESSEL ENGINEERS 
AND DRAUGHTSMEN 


Applications are invited for the following 
appointments in the 


ATOMIC ENERGY DIVISION 
OF 


THE GENERAL ELECTRIC COMPANY LIMITED 


i. PRESSURE VESSEL ENGINEERS 


Applicants should have ry experience 
on pressure vessels for the refinery or 
in d be conversant 

with the various codes of practice. Shop 
fabrication or site erection experience would 
be oP ae Serene Minimum qualifications 


Duties would include the devel t of 
designs, from initial concept to fa tion 
stage, of the numerous pressure vessels which 
are required in this field for power stations 
and research projects. Some of these vessels 
are the largest and most complex of their 
kind and require the careful solution of many 
novel problems. 


2. SENIOR DRAUGHTSMEN 


Applicants should be experienced in pres- 
sure vessel work, preferably with some desi 
experience. Minimum qualifications O.N. 

Work involves the p ion and check- 
ing of layout and design drawings and the 
checking of fabrication drawings. The scope 
of the work is similar to that mentioned in 1. 
Suitable applicants will be required to under- 
take a certain amount of design work. 


The above posts provide opportunities for 
advancement in a_ rapidly apeeses 
industry, and attractive salaries will be 
offered to suitable applicants. 


en should be sent to The Per- 
sonnel Manager (A.E.D.), The General 
Electric Com: Limited, Erith, Kent. 
Telephone : ER TTH 3011, Extension 200. 


Appointments for interview may also be 
4 by telephone, and these may possibly 
be arranged in London, Manchester, New- 
castle or Glasgow. Housing assistance may 
be given to suitable applicants and removal 
expenses will be paid. Holiday arrangements 

already made will be honoured. Bers 
SA 

















SENIOR DRAUGHTSMEN, 
DESIGN ENGINEERS 


and 


DESIGN DRAUGHTSMEN 


At our Corby Works, one of the largest 
integrated Iron, Steel and Steel Tube Works 
in Europe, we have vacancies for MECH- 
ANICAL, ELECTRICAL, CIVIL and 
STRUCTURAL DRAUGHTSMEN. 


The vacancies exist in the New Develop- 
ment Drawing-Offices and the Works 
Drawing-Offices. The work is interesting 
and offers scope and opportunity to talented 
young men. 


Applicants with Higher Nationa! Certifi- 
cate and experience in either the Iron and 
Steel industry or heavy engineering are pre- 
ferred, but men with Ordinary level and 
relevant experience, or even unqualified men 
whose experience is outstanding, would be 
considered. 


In addition to these vacancies, there are 
openings in other Drawing-Offices elsewhere 
in the Company. 


Five-day week. Good welfare. canteen 
and recreation facilities. Superannuation 
and life assurance scheme. Staff hostel for 
single men. Favourable local housing 
conditions. 


GOOD SALARIES BASED ON EXPE- 
RIENCE AND QUALIFICATIONS. 


Applications will be treated as confidential 
and should be made, giving details of age, 
qualifications, experience, and salary re- 
quired, to : 

Manager/Personnel, 
STEWARTS AND LLOYDS, LIMITED, 
CORBY, Northants. 

Ell a 








SUPERINTENDENT 
ENGINEER 


required for service in NIGERIA by old-established British concern, to supervise and contro! an 
expanding group of, factories processing a primary product, with the attendant European and 


African engineering staff. 


Good all-round practical mechanical engineering knowledge is essential, with particular experience 
of medium range diesel engines and hydraulics. Experience of the erection of light structural 


steelwork and foundations an advantage. 


Fully furnished and equipped housing provided. Contributory pension scheme, providing for 
retirement from age 55. First-class passages. Tours of 20 months, followed by 4 months’ leave 


on full pay. Allowance for servants. 


SALARY by arrangement and will be substantial. 


Age range preferred 40 to 45. 


Applicants will be interviewed in U.K. at convenient times. Time will be allowed for the receipt 


of applications from overseas. 


In first instance apply in full confidence, to BOX No. E6894, “‘ The Engineer.”’ A 





WORKS MANAGER 


aged 35-45, required for large West of Scotland Engineering Works, 1200 
employees, to be responsible to General Manager for Works Management, 
including Work Study and Production Planning and Control. The appointment 
is a new but permanent one and provides the opportunity for working with 
Consultants in reorganising existing methods and departments. 


Essential qualifications are : 


i. University Degree in Engineering or A.M.I.Mech.E., and 


ii. Some or all of the following : 


a. Ten years’ industrial experience in Sheet Metal, Structural Steel or 


Plate and Pressure Vessel work. 
. At least five years’ shop floor experience in senior appointment. 
. Knowledge of fabricating and use of Press and other Machine Tools. 
. Experience in modern techniques of management, manufacture and 


aos 


control. 


The initial salary will be dependent on experience and qualifications but will 


not be less than £1500 ; 
operation. 


there is a contributory Superannuation Scheme in 


Applications, giving full details of qualifications and experience, should be 


addressed to Box No. 1545, Wm. Porteous & Co., Glasgow. 


E6908 a 








7 GeV Proton 
Synchrotron 


Senior 
Technicians 


There are vacancies at the 
ATOMIC ENERGY RESEARCH ESTABLISHMENT, HARWELL 


for apprenticed (or fully trained) and experienced technicians for installation 
(by direct and contract labour), operation and planned maintenance of the 


following : 


(a) High power static and rotary electrical plant. 


(b) Heavy mechanical 
(c) Electronic equipment. 


equipment. 


and 
(d) Installation and testing of electrical experimental plant. 


(The Proton Synchrotron is a particle accelerator having a ring magnet 
120 feet in diameter and weighing 6,000 tons.) 


SALES ENGINEERS 


and 


CONTRACTS ENGINEERS 


are required by the English Electric Company, Limited, at Whetstone near Leicester, for work on 


comprehensive projects for 


NUCLEAR POWER 


STATIONS 


Applicants should preferably have commercial experience in either the civil, mechanical or 
structural aspects of conventional power stations or large engineering projects. 


This is an excellent opportunity for men wishing to gain experience in this interesting and 


expanding field. 


Please write. giving full details of education, experience and present salary, to Dept. C.P.S., 
Marconi House, 336/7, Strand, London, W.C.2, quoting reference E1897L. 





£1050—£1270 (all posts) 
£875—£1050 (one post under b.) 
Housing, superannuation, excellent conditions. 


Send POST CARD for details and application form to Group Recruit- 
ment Officer (1095/25), A.E.R.E., DIDCOT, Berks. E6B8S 4 


Salaries : 


ENGLISH ELECTRIC 
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ASHMORE, BENSON, PEASE & CO. 
(a member of the Power-Gas Group) 


have the following vacancies for honours 
graduate mechanical engineers :— 


ASSISTANT 
ENGINEERS 


for Engineering Development Section 
(age 25-28) 


ASSISTANT 
TO CHIEF PRODUCTION 
ENGINEER 


(age 25-28) 
These posts arise from the large extension 
to our works. Join a growing company 
serving the growing industries of Oil, 
Chemical, Gas, Iron and Steel and Atomic 
Energy. 


Write for details to the 
Deputy Managing Director (Works), 


STOCKTON-ON-TEES 
E6902 a 


























DIESEL ENGINE 
APPLICATIONS 
SALES ENGINEER 


A Specialist Sales Engineer is required to 
handle sales of diesel engines for rail traction 
and other mobile power applications. 


A sound technical training with Drawing 
Office experience in the high-speed diesel 
engine field is essential. The successful 
candidate will be required to discuss power 
problems at the highest level and suggest 
layouts to prospective customers. He will 
also be required to advise Works Depart- 
ments how the customers’ requirements can 
best be met. 

The age range is 35-45 

An Application Form will be sent on request 
by the Personnel Officer, The National Gas 
& Oil Engine Company Limited, Ashton- 
under-Lyne. All applications wil! be treated 
with strictest confidence. E6947 a 





have been retained 
to advise on the 
appointment of the 


MS 


GENERAL MANAGER 


to a company near London engaged in 
the specialist heat treatment of metals. 
The position carries full responsibility 
for the management of all activities of 
the company. 


Candidates must have had general 
management training and _ technical 
experience in an executive capacity in 
the engineering industry. Degree or 
equivalent qualification in metallurgy 
or engineering is desirable. 


Essential qualities are a capacity to 
handle a wide range of technical and 
commercial problems and an 
understanding of modern management 
techniques. 


Age 35-45. Initial salary not less than 
£2,000 plus car and appropriate 
benefits. 


No information will be disclosed to our 
clients until candidates know their 
identity and have given permission after 
personal discussion. Please send brief 
details in confidence, quoting reference 
G.859, to G. K. Dickinson. 


MANAGEMENT SELECTION 
LIMITED 


17, Stratton Street, London, W.1. 


E6912 a 
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ENGINEERS FOR MANAGEMENT 


in Burnley. 





This is an opportunity to join a live, 
which promotion depends strictly on merit alone. 


Please write to (Mr.) A. C. McCombie, 


MICHELIN TYRE CO. LTD., 
STOKE-ON-TRE NT, quoting reference TS4/E. 


If you are between 30 and 35 years of age, possess a Higher 
National Certificate in Mechanical engineering, and have had 
experience, either in a supervisory or a technical capacity in a 
process industry, we invite you to send us in confidence parti- 
culars concerning yourself and your career to date. 

Owing to continued expansion, we are about to build another 
factory, and so require men with keen brains and the qualities 
of adaptability and leadership to fill various management posts 
either at our existing factory in Stoke or at the projected one 


progressive Company in 








are invii from Mechanica! Engineers 


plant essential. 


mechanical plant and transport. 


(emplo over 2000 people) have a vacancy for a Manager of 
(age 32-45) qualified A. M. I.Mech.E.—H.N.C. (Mech 


Eng.) or equivalent. First-class knowledge of diesel engines and 


This position which requires managerial ability involves responsibility for : 
(a) Control of repair and maintenance of an extensive range of mechanical and non- 


(b) Securing a high rate of utilisation of company owned plant and transport. 


E6895 A 
MANAGER 
for 
CONTRACTORS PLANT DIVISION ; 
Due to expansion, the leading Building and Civil Engineerin; Comtracese in the North East 


Plant Division. Applications 


some experience of contractors 


(c) Control of office, workshop and transport staff. 
This new position, with responsibility to a director, offers ample scope and prospects to someone 
possessing the requisite experience, organising ability and drive. 
The position is permanent and offers excellent staf conditions, non-contributory pension scheme, 
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NUCLEAR POWER STATION 


DESIGN AND LAYOUT 


The English Electric Company Limited at Whetstone, near 


Leicester require a 


MECHANICAL ENGINEER 


ELECTRICAL ENGINEER 


preferably with some experience in a consulting engineering team 


engaged on large nuclear power station design schemes. 


These 


are interesting posts for men engaged on power station layout to 
work exclusively on nuclear power stations for Great Britain and 


abroad. 


A few vacancies also exist in this team for :— 


ELECTRICAL DRAUGHTSMEN 


MECHANICAL DRAUGHTSMEN 


with suitable experience and H.N.C. standard. Please write, 
giving brief details of education, experience and present salary, 
to Dept. C.P.S., Marconi House, 336/7, Strand, London, W.C.2, 


quoting reference E 1816B. 


E6918 A 


addressed for the personal attention of : 


progressive salary, bi-annual bonus and provision of a car. The selected as on will be required 
to reside in or near York and assistance with housing will be given if requ: 


Written applications, which will be dealt with in strict confidence, should state 
experience and qualifications, some indication of commencing ‘salary requi 


P. M. Shepherd, Managing Director, 
F, SHEPHERD & SON, LTD., 
Building and Civil Engineering Contractors, 
Blue Bridge Lane, YORK. 


» full details of 
and should be 


E6899 A 














SENIOR RESIDENT 
ENGINEER 


required immediately 


to supervise Civil Engineering and Building 
Work for a new factory near 
CHESTER. The Engineer is also required 
to have some ex; in the installation 
of heavy mechanical plant. The contract is 
expected to last 18 months. 

The Resident Engineer will require to take 
full responsibility for the site and for the 
co-ordination of ali contractors under the 
general dircetion of the Chief Engineer, who 
will not be resident. 


Preferred upper age limit 55 years. 


Good salary will be paid commensurate 
with the experience required and the respons- 
ibilities involved. 

Early application is essential as this 
vacancy is to be filled quickly. 

Replies | to BOX No. E6928, “The 
Engineer.” 














SITUATIONS WANTED 


A TECHNICAL SALES ENGINEER, A.M.1. 
py (40), first-class Se, Fag experi- 


Pm seeks changa--Plosse write BOX 
No. E1753, “ The Engineer.” B 
GENTLEMAN (42), D.F.C., B.A. Hons. Oxon., 
a I.Mech.E., A.M.Inst.T., A.M.I.Loco.E., < 
uondam Air Attache ppuin mee pee 
INDON AGENT or REPRES NTATIVE 














off or fi vin work 
Wwestininser office.—BOX No. E1830, * The 


MECHANICAL eek H.N.C., ia 
the U.K. after 


forty, recently returned to extensive 
mp! and ¢ i experience abroad, seeks 

stad ta Dieeel with progressive firm. Especially 
interested in Diesel Engine Sales and Service and 


Station Design and Construction.—BOX seer 
E1829, “ The Engineer.” 
MECHANICAL ENGINEER, M.A. (Cantab), 


A.M.LMech.E. (37), marine, 
power and nuclear design operation and contract 


sine, Sa a SS Sees ae 


A 





and 
scope. Willing to travel.—BOX No. E1806," 
Engineer.” 








| SITUATIONS WANTED 


FULLY QUALIFIED DIESEL MECHANIC 
(Swiss) seeks post as Contractors’ Plant Mechanic or 
Excavator Driver or Garage Mechanic.—BOX No. 
E1808, “ The Engineer.” 4 


TECHNICAL a (39), chief maintenance 
to consider 


yf for 11 change as 
Engineer, Engineer Ma ecmee or similar, with 
consultant. A.M.I, Mech. E., 


concern 
AM.BLM. G.LStructE., M.L Plant.E., MP. 

&. Sound knowledge of p planned mai 
Te Tan aon and D.C. electrical 





ation and distribu refrigeration, hoists, 
ydraulic machines, onaen cranes, drying ; also 
maintenance and installation of chemical piant, 
extensive experience in en ee ee inchud- 
ing general plant layout. on of working on own 
initiative and directing all trades in mechanical, 
electrical and Present salary 


of enarey, ond ong 3 Arg more important than — 
X No. E1816, “ The Engineer.” 


BUSINESSES and PREMISES 














SITUATED AT — Btn gad in centre 
of London, in compact bui ry dee long lease, 
ground area approx. 12,000 an important 
trading and man ufacturing 
a Core Ueneees 
equip) modern plant capable highest 
grade precision work, 45 skilled personnel 
ving all together with spacious 
su of offices with accommodation for large 
staff, the whole in excellent repair. 
FOR DISPOSAL 
Price £125,000 
or Ca aes insured for £95,000.) 
special in to concern 
London 


Pull * from CHAMBERLAIN. AND 
AIN AND 
WILLOWS, 23, MOORGATE. E.C.2. (MET 8001). 
£6890 1 





BUSINESS OPPORTUNITIES 
SALES DIRECTOR visiting South Africa Jul 
offers tact F; Engineering and Allied 
Trades.—-Write, 1745, Wm. Perteens and Co.. 
Glasgow. 26943 © 
Classified Advis. continued on page 132 
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SUB-CONTRACTING 
ipped works 


capaerry ue ty in well 
in London area. Boring (Universal and 


Vertical), Radial Dena Fane and Spiral Bevel 
Sow Cutting, ro Be gy Bod and Fe , Slideway, 
Plough, Thr "and Gear 
Grinding. Copy Lathe, = Thread Milling, 
Universal and Vertical Milling. Assembly and 
enainn Copechy, Machines Manufactured to Cus- 
Designs. Heat-treatment, &-.—BOX _ 
E1820, “ The Engineer.” 


CASTINGS.—We can save — Porous saan: 
grooms ; comple 5 eating re woated ; A.LD. ey 
—Recupero South "Harrow Viaduct, 
Harrow, Middlewss (Phone (Phone, Byron 1178). ES75 uw 
KELLERING and Profile Milling in all metals. 
te hg Ly or plaster 
nage A yg Ae ARMY TAGE, : ‘Bhos 
{KNOTTING GLEY), Ltd., cocwine 
ley. Yorkshire (Tel. : Kecttingley 2743/4). 

PRECISION ENGINEERS.—Persona! aes 

_——— machined parts and eq: 

ments. Desi and development elation, A.L 
Giecorat—- Smyth and Partners, Lid., 
neyard Walk, Clerkenwell, E.C.1 (Phone, TER- 
minus 511%,4). F650 mw 





THE JOHN DOWNTON FOUNDRY 
& ENGINEERING CO. LTD. 


have manufacturing capacity available in 
MACHINE SHOP with 
CAPSTAN, CENTRE LATHE, VERTICAL 
BORING, MILLING MACHINES, etc. 
NON-FERROUS FOUNDRY for hand and 
machine moulding. 

CHIPKA ST., MILLWALL, LONDON, E.14. 

Telephone: East 2461. E6930 mw 





THE SPECIALIGOT FOUNDRY 
"at all 





The Specialist Foundry 
with own machine shop 
for 
BLACKHEART MALLEABLE 
IRON CASTINGS 


& 
HEAT AND ABRASION 
RESISTING ALLOY CASTINGS 


* 
Manufacturers of the 


*PULMAC’ 
PULVERISING MILLS 
FOLLSAIN-WYCLIFFE FOUNDRIES LTD. 


LUTTERWORTH, Nr. RUGBY 
Tel. 10, 60 & 152 E985 mw 








THE 
MACHINERY Etc. WANTED 
SECOND-HAND, Goes Condition or Recondi- 
Vertical 





tioned 10ft. Boring and Turning Mill.— 
BOX No. £6948, “ The Engineer.” F 
WANTED, Oj1L- FIRED LANCASHIRE 


BOILER, 24ft. long by 9ft. dia. 120Ib. W/P, 
5000-6000 Ib. as Economic boiler.—Abel- 
son and Co. ane Ltd., 60, Clapham Road, S.W.9 


(RELiance 708 E6965 F 

WANTED, on MES of all Types 

CASH PAID. 

Norman E. Potts (8’ham), Ltd., 130, M Road, 

Birmingham 12. VIC. 78 1379 1270, 08 “Sl 

WANTED, on mages Machine, Tube Clean- 
to 8in. Machine, with 

colapaibe he peek -Seed Watkins (Boilers), Ltd. 

E997 F 





FOR SALE 











TWO NEARLY NEW POWERFUL 
CRANES 


90-ton Electric Travelling Goliath Crane, 106ft. 

span, 72ft. lift, all lattice steel construction, electrics 

400 volts, 3-phase, 50 cycles. Tested by Lioyds to 

150 tons. 

35-ton Electric Portal Wharf Crane, built 1945 ; 35 

tons at 60ft. fixed radius, 85ft. height of lift, rail gauge 

40ft., admitting 3 lines of standard gauge track, elec- 
trics 440/3/50, with Ward-Leonard generator. 

REED BROTHERS (ENGINEERING), LTD., 
Replant Works, Woolwich Industrial Estate, 

London, S.E.18. 

Telephone : Woolwich 7611/6 

£6710 G 





OFFER CANNOT BE REPEATED 


“ Frustrated Export 
Export crated. 


THIS 

40 per cent reduction for 
Merchandise.” New, unused. 
Inspection 


welcomed. 
Three only, Paxman 12 RPHX Series 1 Package 


Design 
Nett output when running at specified speed, i.e. 1000 
r.p.m. under tropical conditions. 
Normal working load, shaft h.p ~ 
Minimum overloads for periods of one hour, 
. ep nn i 
peed of engine, r. p.m. 
Fuller specification ‘available. 
Original cost £10,700 each. Can accept £6400 each. 
'UTLER TRADING (Southsea), LIMITED, 
78, Marmion Road, Portsmouth, Hants. 
"Phones : 71435/6. 


1000 





DRILLING MACHINES 
ARCHDALE SIZE 0 Hydraulic Feed Multiple- 
Spindle DRILLING MACHINES, to take 12#in. 
diameter drills. 

F. J. EDWARDS LTD., 


359-361, EUSTON ROAD, LONDON, N.W.1. 


EUSton 4681 and 3771. 
E6692 G 











3 AGENCIES | 


COMMISSION IS OFFERED which can be quite 
substantial and permanent for the introduction to 
users of export cases, home trade cases, or any type 
of wood containers.—Contact BOX No. — 
* The Engineer.” 








DRAWING & DESIGN 
SERVICE 


DESIGN CAPACITY AVAILABLE in the fields 
of Hydrav'tics, Pneumatics, Unique Mechanisms, &c. 
Qualified design staff . Reed, 3a, St. Charles 
Square, W.10 (LAD 5814). E1828 s 
HIGH GRADE SPECIALITY DRAWING. 
Sectional, Isometric and Exploded Views from your 
detail/assembly drawings. Qualified Engineer- 
Draughtsman service, treated in strictest confidence. 

-BOX No. E1815, “ The Engineer.” s 











HYDRAULIC PRESSES 
HYDRAULIC PUMPS 
Hydraulic Accumulators, Valves, Fittings, New 
and Second-hand. Complete i ye 
All kinds of Hydraulic Equi yo osaty 
THOMPSON AND SON ( ILLWALL. LTD., 
Cuba Street Mill m, E.14, 


East 1844/5. 
E629 G 





eRe A ot 500 H.P. SLIP- 
NG CcCTRIC MOTOR, 196 ©r.p.m., 


so0j440/3i30 ‘ae. complete with control panel 

1 Pr gearbox, giving a final speed of 

Motor and gearbox available separately if required 
JOHN CASHMORE, LTD. 


Newport, Mon. 
Tel.: Newport 66941 6 lines). 





E991 o 





FYNLINE PROJECTS, LTD. 
Offer a Service for Detailing, Designing and 
Stressing in the Medium, Light, and Precision 
Fields of Mechanical Engineering. 
All inquiries should be sent to : 
61, BRUSHFIELD STREET, 
LONDON, E.1. 
E1818 s 








MISCELLANEOUS 











TIME RECORDERS, Sales, Rentals, Service, Tele- 
phone Hop 2239.—Time Recorder Supply and Mair- 
tenance Co., Ltd., 157-159, Borough Street, 

E608 1 


London, $.E.1. 
WANTED, Single Copies of “ THe ~y-_ od * wad 
, April 1, 8 15, 22 and 29, 


March 18 and 25 
* The Engineer.” 


BOX No E1817, ° ' 





| FOR HIRE | 


LATTICE “0 1300 ome Masts a Oy 
; to 1 ‘or — — 
heavy), o obart House. 


21, 
a 





HYDRAULIC PRESSES 


Large stock of modern Presses up to 10,000 tons 
capacity, for Forging, Forming, Extruding, Baling 
and other duties. 
Enquiries from the Specialists :— 
REED BROTHERS (ENGINEERING), LTD., 
Replant Works, Woolwich ee Estate, 


London. 
Tel.: Woolwich 7611 (6 lines). 
E6709 Gc 





OLDFIELD & SCHOFIELD 33in. swing 
Heavy Duty Surfacing and Boring . 
With two chucks, faceplate, screwcutti 
power feed to compound slide. M.D. ey 50. 
H. _t (MACHINE TOOLS), LTD 
WALTER STREET, LEEDS, 4. 
Tel.: 63—7398. E185 G 


, and 





NEW i#!IN. GUILLOTINE for sale, ex Stock. 

motorised overcrank type, cutting width 8ft. 4jin., 

auto hold-down and all necessary reve oom 

gap in open ends 9}in. Weight 173 tons.—Photo.., 

&c., from FP. J. Edwards, Limited, 359, Euston Road, 

London, N.W.1, or 41, Water pats Birmingham. 3. 
8G 


depth of 


ENGINEER 


FOR SALE 





HIGH CLASS 
MILLING MACHINES 
IN STOCK 
VERTICAL 


1L CINCINNATI Sliding and Swivelling Head, table 
size 444in. by 10}in., capacity 22in. by 14in. by 


10in. 
No. 2 CINCINNATI, medium speed, dial type, table 
size 52 11/16in. by 12$in., capacity 28in. by 12in. 


by 13in. 

V3 MASERATI, new, High-Speed Dial Sliding and 
Swivelling Head, multi-motor drive, rapid power 
traverse in all directions by separate motor, table 
working surface 59in. by 13}in., capacity 354in. by 
lin. by 18}in., 20 arpa speeds 18-2000 r.p.m.; 
spindle motor 10 h 

No. 4 CINCI NNATL high-speed, dial type, table 

size 78}in. by 16in., capacity 42in. by 16in. by I6in. 

47 V HERBERT, kneeless type, multi-motor drive, 
table 72in. by 17in., capacity 48in. by 16in., 
maximum distance table top to spindle nose 23in., 
16 spindle speeds from 21 to 750 r.p.m. 

CV M25 KENDALL and GENT (Kneeless), circular 
table type, table diameter 30in., capacity 30in. by 
26in. by 32in. 

28-60 CINCINNATI Vertical Hydro-Tel, fixed 
height bed, single power control lever, stepless feed 

table working 


regulation, rapid power traverse, 
surface 83in. by 28in., capacity 60in. by 30in., 
vertical 14in., 16 spindle speeds from 52-1300 r.p.m 


PLAIN HORIZONTAL 
No, 2 CINCINNATI, medium speed, dial type, table 
working surface 48 15/16in. by i2in., capacity 
28in. by 10in. by 19in. 
No. 4 CINCINNATI, medium speed, dial type, table 
working — 74in. by 16in., capacity 42in. by 


14in. by 
No. 2B BROWN and SHARPE Standard Plain, table 


working surface Sijin. by 11 11/16in., capacity 
28in. by 10in. by 184in. 

VPF2 PEDERSEN, table working surface Slin. by 
12in., capacity 32in. by Yin. by 18in. (new). ; 
28in. ARCHDALE General Purpose Model No. 

14537, motor drive, table working surface 49in. by 
13in., capacity 28in. by 8in. by 154in., rapid power 
traverse. 
UNIVERSAL 
tee bet table size 55in. by 13in., capacity 36in. 
10% 16in. 
7 MASERATI, table size 55in. by 13in., capacity 
6in. by Ilin. by 17in 
IN PAR KINSON. table size 46in. by 104in., capacity 
25in. by Yin. by 18in. 
PRODUCTION 
3/36 CINCINNATI Plain Hydromatic, 
$23in. by 15in., travel 36in. 
4/48 CINCINNATI Plain Hydromatic, 
77hin. by 164in., travel 48in. 
VARIOUS 
ASQUITH MODEL H.K.5 Horizontal Duplex Head 
Keyway and Cotterway Milling Machine for key- 
ways up to 3tin. by ISin., table working surface 
60in. by 104in. 
INSPECTION INVITED. 
IT’S CHEAPER TO BUY NOW 
SOAG MACHINE TOOLS, LTD., 


JUXON STREET, LAMBETH, LONDON, S.E.11 
hone : RELiance 7201. 
Sotoolsag, London, S.E.11. 


S00 


STEAM TURBO-ALTERNATOR SETS 
3000k W., pela MET.-VICK., Pass-out/Con- 
densing S team Turbo-Alternator Set, date 1948, 


designed for for 340 p.s.i.g. initially, 600 deg. Fah. 
temperature; also suitable for the following 


table size 


table size 


‘Grams 
E211 G 





duties : 
ee. Pass-out/Ib./hour Lb. Pressure 
60,000 40 
1800 40,900 110 
1800 40,000 
double Pass/out at 
1000kW., fully 
condensing. 
ae. ee 50, B.T.H., 3000 r.p.m., 
ais. deg. F., steam consumption approx. 
ia W. agp ., with " surface condenser, circulat- 


ing pups, . Also suitable for pass-out pressures 
ween 18/35 p.s.i. 


GEORGE COHEN, 


SONS ig co. 


WOOD LANE, SNDON, W.12. 
Tel.: Shepherds ~_ 2070 ; and 
STANNINGLEY, NR. LEEDS. 

Tel.: Pudsey 2241. E200 o 





THE SOUTH OF SCOTLAND ELECTRICITY 
BOARD have for disposal One Travelling Gantry 
with traverse suitable for use with Block and Tackle. 
Span 14ft. 3in. Side rails 28ft. 6in. long. Makers 
Carrick and Ritchie (1905). 

May be seen, by arrangement, at the Board's 
premises at Commercial Road, Hawick. Sealed 
offers, endorsed “ Offer for Gantry,”” should be sent 
to the Secretary, Edinburgh and Borders Area, 52, 
Melville Street, Edinburgh, 3, not later than Monday, 
19th May, 1958. £6932 G 


TWO NEARLY NEW 350/400kVA. Condensing 
Geared Steam Turbo Sets, 150/200 Ib. pressure, 
stainless blading, self-contained condensers, 400 
volts, 3 phase, 50 cycles, and control equipment 
Stand-by sets never put into commission.—BOX No 
£6931, “ The Engineer.” G 
HALDEN ECONOMOPRINT, 45in. wide 
roller, fitted with M.E.M. main control switch, 
speed control up - bas 20 with reverse.—Offers to : 
All Wheel Drive, Ltd., P.O. Box 3, Yorktown Works, 
Camberley anheos 2330, Ext. 13). E1826 G 


April 25, 1958 


FOR SALE 


FRED WATKINS (BOILERS), LTD. 


STEAM BOILERS.—Cochran (New), 
)/ 


Vertical 


8ft. 6in., 8ft., 7ft. 6in., 7ft. and 6ft. in dia., 
150 Ib w.p.; reconditioned 8ft. 6in. down to 3ft. 
dia.; Economic, 4ft. to lift. 6in. dia., including 


new 7ft. and 8ft. dia., 150, 180 and 200 Ib. w.p.; 
300 reconditioned Vertical Crosstube, all sizes. 

AIR COMPRESSORS.—Broomwade 510 cu. ft.; 
Tilghman 365 cu. ft.; Broomwade 300, 200 and 
130 cu. ft.; all motorised. 

200 AIR RECEIVERS, stocked up to 9ft. dia., 
100 to 500 Ib. pressure. 

ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 100 h.p. 

CRANES.—Mobile 10-ton Lorain, lorry mounted, 
30ft.-70ft. extendable jib ; 4-ton Coles Diesel-Elec- 

3-ton Jones Super 40 (3) ; Neals 2-ton Diesel, 


tric ; 
Derrick, 5-ton Butters Electric 


20ft. jibs (2); 

travelling type, 90ft. jib ; 5-ton Wilson Electric, 
70ft. jib; 3-ton Rushworth Electric, 65ft. jib ; 
Steam Loco, 18-ton Brownhoist, S50ft. jib ; 10-ton 
Coles, 40ft. jib ; 8-ton Wilson, 35ft. jib; 5-ton 
Smith, 50ft. jib: 5-ton Cowans Sheldon, SOft. 


jib; 5-ton Grafton, 38ft. jib; E.O.T. Coliath, 
40ft. span, 60-ton Clyde, 40-ton Babcock, 10-ton 
Morris ; 5-ton Henderson, 24ft. 74in. span, 1946 ; 
§-ton King 29ft. 3in. span; 2-ton Morris, 18ft. 
span, 2-ton Smith, 34ft. span. 
RAILWAY MATERIAL.—150 h.p. Stephenson 
Diesel Loco., fluid flywheel drive ; Ruston 80/88 
h.p. Diesel Loco., electric start, flameproof ; 
Peckett 14in. by 22in. and 7in. by 12in. Steam 
3 miles 20 Ib. Track, 24in. gauge bogies, 
turnouts, locos., &c. 
STEEL PIPING.—S0,000ft., 
60,000ft., black new ; 
1000ft., 12in. seamless ; 


Locos. ; 


2in. Galvanised, new ; 

S5000ft., 8in. seamless ; 

S00ft., 14in. seamless ; 
400ft., 18in. riveted ; *280ft., 2lin. o.d. welded 
flanged ; 3800ft., 21in. seamless flanged ; 500ft., 
24in. riveted ; 1450ft., 27in. o.d. welded flanged ; 
216ft., 48in. riveted ; 216ft., Oin. riveted. 

CAST IRON PIPES.—Large stocks all sizes up to 
24in. flanged and s.s. Immediate delivery. 

VALVES.—Exceptional Surplus Ministry Lot New 
Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices. Large stock, 
all sizes, Parallel Slide Sluice, Gunmetal, Reducing 
and Check Valves. List on request. 

STORAGE TANKS.—300 cylindrical and rectangu- 
lar up to 12,000 gallons, for oil and petrol, also 
sectional steel and cast iron up to 50,000 gallons. 

MACHINE TOOLS.—Scriven Plate Bending Rolls, 
14ft. by din.; Robertson Straightening Rolls, 
8ft. 6in. by fin.; Berry Bending Rolls, 7ft. by 4in.; 
Tangye 300-ton Hydraulic Horizontal Straighten- 
ing Press, 15ft. by 3ft. table ; Herbert 3ND Miller, 
6lin. by 1Sin. table ; Pels Punch and Shears, jin. 
capacity ; nine new 2 cwt. and | cwt. Pneumatic 


Hammers. 


SLING ENGINEERING WORKS, 


COLEFORD, GLOS. 


"Phone : Coleford 2271/2, E366 G 








CEM 


“ BENTLEY ”’ Plate Bending Rolls from 
6ft. by din. up to 10ft. by lin. m.s. capacities. 
Opening end frame for withdrawing rolled 
cylinders, self-supporting top roll, finger-tip 
control, all rolls of generous dia. from solid 
forged steel, full electrical equipment. Very 
moderate prices. Early deliveries 


“ SEDGWICK ”’ Universal Plate Bending 
and Folding Machine, 6ft. by 4in 

“EDWARDS” Undercrank Guillotine, 
8ft. by din. 

“ PEARSON "’ 
tine, 8ft. by 4in., 

Fully detailed stock lists 
request. 


CHARLES E. MATTHEWS (Machine Tools) 
LIMITED 


Gladstone Road, Croydon. 


Tel. No : Thornton Heath 1783. 
Telegrams : “* Matolco,’* Croydon. 
£994 G 


_Electro Hydrolic Guillo- 
for early delivery. 


available on 















& 
HARD NUT 
TO CRACK? 






REMEMBER... 
WAROS might have it! 


THOS. W. WARD LTD 





ALBION WORKS, SHEFFIELD 














April 25, 1958 


FOR SALE 
STEAM LOCOMOTIVES FOR SALE 
Work 
Bore Type ing 
and and When  pres- Net 
Item stroke make built sure weight 
p.s.i tons 
1. 14x22 040 -- 160 22 
Barclay 
2. 14x22 040 — 160 22 
Barclay 
3. 14x22 040 a 160 22 
Barclay 
4, 14x 22 os 160 22 
Barclay 
x 14x22 1935 160 22 
Barclay 
6. 17x24 040 1934 160 36 
Bagnall 
a 17x24 040 1940 160 36 
8. 17x24 040 1941 160 36 
li 
9. 17 x 24 “0 1941 160 3% 
10. 17x24 oon 1944 160 % 
11. 18 x 26 7 1950 180 404 
Bagnall 
All the above being recently in service and well- 
maintained. Insurance reports available. 


R. S. HAYES, LIMITED, 
BRIDGEND, GLAMORGAN 
TELEPHONE BRIDGEND BuRK, bes 
G 


Ww 


NEW 5 cwt. CAPACITY MASSEY “CLEAR 
SPACE” TYPE PNEUMATIC POWER HAM- 
MER, stroke 2lin., ram pallet face 8in. by 7in., 
anvil pallet face from floor 24in., dia. of ram 10in., 
approx. 140 blows per min., arranged for vee rope 
drive 

ALLEY & MACLELLAN SERIES 23BX, SIZE 
No. 4, MOTOR-DRIVEN, TWO-STAGE VER- 
TICAL WATER COOLED AIR COMPRESSOR, 
300 c.f.m. free air at 100 Ib. p.s.i., vee belt-driven 
from 674 b.p. E.E. slipring motor and oil-immersed 
stator rotor starter wound suitable for 400/3/50, 
complete with aftercooler and intercooler. 

BROOM & WADE TYPE D.22A MOTOR- 
DRIVEN VERTICAL TWIN CYLINDER, 
WATER COOLED AIR COMPRESSOR, 150 
c.f.m. free air at 100 Ib. p.s.i., arranged for vee 
belt drive from 33 h.p. slipring motor and oil- 
immersed stator rotor starter wound suitable for 
400/ 3/50. 

WINGET No. | SIZE SWARF BREAKING 
MACHINE, capacity 5 tons per 8 hr. day, driven 
through vee belts by 10 h.p. slipring motor, 
complete with starter, wound suitable for 400/3/50. 

TWO MOTOR-DRIVEN MULTI-VANE FANS 
by Air Control Installations, Ltd., type VLT.75, 
capacity 10,000 c.f.m. against 3in. S.W.G. when 
running at 970 r.p.m., direct-coupled to 8 h.p. 
totally enclosed motors wound suitable for 400/3/50, 

ALL THE ABOVE MACHINES AVAILABLE 

FOR IMMEDIATE DELIVERY FROM STOCK, 

SUBJECT TO REMAINING UNSOLD. 


THO* W. WARD LTD. 





ALBION WORKS o. ee SHEFFIELD 
’Phone : 26311 "Grams: “ Forward.” 
E213 G 








VALUE!4 


Two CARDIFF No. 9 Double Sided Power Presses, 
arranged motor drive, 400/3/50, stroke 4in., 
between uprights 304in., weight approximately 
35 cwt. 

PEXTO Power Operated Deep Gap Guillotine 
Shearing Machine, Overcrank type, arranged 
motor drive, 440/3/50, motor mounted on platform 
on back of machine, complete with one spare pair 
of blades, capacity 73in. by 16 S.W.G., gap in open 
ends 19in. 

New BESCO Type F., 40in. by 11 gauge Heavy 
Duty Universal Swing Beam Box Forming and 
Folding Machine, length of blade 40in., capacity 
11 S.W.G., maximum lift of beam 6in., approxi- 
mate weight 2090 Ib. (Can be viewed at our 
Birmingham address.) 

SCHULER Model M. BIR.300. Flanging Machine, 
suitable for spinning internal flanges, beading, 
curling and trimming stampings, for flanges in 
height up to 1-:97in. (S0mm.), for internal dia- 
meters from 1-57in. to 11-8in. (40 to 300mm.), 
size of table 394in. by 24in., weight approximately 
20 cwt. : 

QUICKWORK Type 1-Al. Rotary Shearing 
Machine for belt drive, capacity 14 gauge, depth 
of gap 60in., diameter of cutters 2tin. 

CRAIG & DONALD Model 400/10, All-stéel 
Motorised Double Geared Press Brake of steel 
plate construction, arranged motor drive, 440/3/50, 

ressure exerted 400 tons, forming capacity 10ft. 
din., width between side frames 82in., stroke 
approximately 4in., weight approximately 29 tons. 

Photographs of the above are available. 

ACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices. 


F. J. EDWARDS LTD., 


359-361, EUSTON ROAD, 
LONDON, N.W.1. 
Telephone : EUSton 4681-3771 ; 


and at 
LANSDOWNE HOUSE, 41, WATER STREET, 
BIRMINGHAM, 3. 
Telephone : Central 7606-8. E207 o 


NISSEN TYPE HUTS for sale. Prompt despatch 

. and 30ft. wide huts ; also .oy * 
Huts, 35ft. wide, and “ Blister ° 86ft. \ 
and 91ft. wide. These various 











FULLER, HORSEY 


SONS & CASSELL 
Specialists 
IN THE 


SALE & VALUATION 


OF 
WORKS and MANUFACTORIES 
ENGINEERING PLANT 
and MACHINERY 
10, LLOYD’S AVENUE, 
LONDON E.C.3. 


Telephone: ROYAL 4861 


ENGINEER 


AUCTIONEERS & VALUERS 





Established 1850 


WHEATLEY KIRK 
PRICE & CO. 


B. L. JUDSON, F.R.1.C.S., F.A.t. 

EB. BEDDARD, A.1.MECH.E., F.A.L.P.A. 
M. S. CHEAVIN, F.A.1. 

G, B. GIBBS, F.A.L.P.A. 





SURVEYORS, VALUERS 

and AUCTIONEERS of 

FACTORIES, PLANT and 
MACHINERY 


FIRE LOSS ASSESSORS 


9 REX PLACE, LONDON, W.1. 





133 
AUCTIONEERS & VALUERS 





ESTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


conduct 


AUCTION SALES 


OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 


and 
VALUATIONS 


for Public Issue, Stock Exchange 
Quotation, Balance Sheet, Probate 
Insurance and other purposes. 


FACTORY INVESTMENTS AND MORTGAGE3 
ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Telephone: Telegrams 
Monarch 3422 (8 lines) 























Telephone: HYDE PARK 8844/5/6 (3 lines) Sites, London 
AND CO. E. ey R. 
Auctioneers, Valuers By Order of the Minister of Supply 
and Surveyors GOVERNMENT SURPLUS STORES 
AUCTION PROGRAMME 
. — Main Location Auctioneers 

Specialising April 29- Vehicles and Miscel- Central Ordnance Depot, MIDLAND MARTS, 

in the May 1 a ee in- Bicester, Oxon. i (Dept. L), Market 

cluding clothing, Square, Bicester, Oxon. 

SALE & VALUATION M/T spares, etc. ; (Tel.: 73.) 0 
May 7-8 Machine tools and Technical Stores Sub- SHOULER & SON 
miscellaneous stores, Depot, Old Dalby, Mel- Dept. L), 1, Norman 
of including sewing ma- ton Mowbray, Leics.(Sale Street, Melton Mowbray 
chines, “a Jia an a Leics. (Tel.: 81.) 
May 12-16 Vehicles, lifting .O.S. Storage Depot, WALKER, WALTON & 
ENGINEERING & ALLIED Sa Ruddington, Notts. eet pe (Dept. L), 
motor cyc etc. yard Lane, Bridlesmith 
WORKS ne harm 
e.: 4 1.) 
PLANT & MACHINERY May 15 Miscellaneous stores, General Stores Sub- HARRISON & 
including :— Depot, Longtown, Nr. HETHERINGTON, 
Carlisle. (Sale at County LTD. (Dept. L), Botcher- 
3 Hall, Carlisle.) gate, Carlisle. 
(Tel.: 26292/3.) 
7 5] Chancery Lane, London, Large quantity of hand tools, folding tables, camp stools, large quantity of 
ten , metal rods, butchers’ requisites, kitchen equipment, brushes, brooms, 
W.C.2. —_ n a stoves, ambulance ne sprays, farriers’ tools, water- 
: proof and grease-resisting paper, ice cream freezers, card index cabinets, metal 
HOLBORN 8411 (8 lines) deed and cash boxes, etc. 

May 22 Miscellaneous stores, M.O.S. Storage Depot, RUSSELL, BALDWIN 
including tyres, en - Rotherwas, Hereford. & BRIGHT, LTD. (Dept. 
gines, ball bearings, L), 20, King Street, Here- 
etc. ford. (Tel.: 4366.) 

May 29-30 Miscellaneous stores, No. 1! E.S.D., Long LOCKE & ENGLAND 
including electrical Marston, Warwickshire. (Dept. L), 116, Parade, 
fittings, etc. Leamington Spa. 

& COMPANY nis alt he 

Catalogues (6d. each—P.O.s. For sales after May Ist, Is. Od. each). Available only from the 

auctioneers shown above 
VALUERS AND a 
Machine Tools offered for sale by tender comprise :— 
(1) Vertical, horizontal and radial drilling machines, internal, surface and tool grinders, keyseaters, 
ASSESSORS capstan and turret lathes, vertical, horizontal, spline, production and thread millers. etc.. 
located in Glamorganshire 

(2) Hydraulic presses, etc., located at Woolwich. 

(3) Approximately 9000 tons of miscellaneous railway components located at Liphoek, Hants 

ENGINEERING PLANT 1400 tons of M.S. flats, hex., rounds, etc., various dimensions, 300 tons water supply piping and 
tubing, 1000 tons of linking bars and square mesh track panels and rolls, located at Long 

Marston, Nr. Stratford on Avon. 

AND MACHINERY Tenders must be submitted by May 6, May !2 and May 8 respectively. 
Applications for Tender Forms should be made to the Ministry of Supply, Directorate of Dis- 
posals, First Avenue House, High Holborn, London, W.C.1. Applicants not wishi 
56, VICTORIA STREET furnished with all tenders should indicate precisely which is required, split rhb 
E975 3 
LONDON, S.W.1. 


VICTORIA 2002/3/4 
Established Over a Century 








| FOR SALE | 


10-TON CAPACITY, 3 motor, cab controlled, 
Overhead Electric Travelling Crane by Herbert 
Morris, 45ft. 6in. span ; SOOV. D.C., complete with 
Brand New Crab. 
F. BURRILL & CO., 
235a, CATHEDRAL ROAD, 
CARDIFF. 
Tel.: 26100 





E6925 G 





DRAWING-OFFICE EQUIPMENT FOR 
SALE.—Contents of Overfiow Drawing-office now 
redundant. Twelve complete sets, comprising : 
Antiquarian Board on Metal Stand, Parallel Motion, 
Purpose-made Reference Table, Stool, Chair. Also 
Boards on Wooden Stands and Table Rests, Layout 
Tables, Desks, Filing Cabinets, &c.—BOX No. 
E1824, “ The Engineer.” e 














FOR SALE 











SCRIVEN BAR BREAKING MACHINE 


square, tons motorised with starter 

for 3/50. and location 

NORMAC, LTD., Leeds, 10. 
B992 o 





UNUSED SET OF PLATE BENDING ROLLS, 
capacity 32ft. by lin. down to 6ft. by 2}in. mild steel 
plate ; 75 hp. roll drive, 40 si screw-down ; elec- 
trics 400/3/50.—BOX No. E6711, “ The Engineer.” o 


WELDED STEEL HORIZONTAL STORAGE 


TANKS. 30ft. by 9ft. diameter (12,000 ). 
Five available, ex stock. Reduced prices. x and 
Danks, Ltd., Street, Bedford ( hone, 
Bedford 67331). a 








FOR SALE 











WERNER-PFLEIDERER MIXERS 
ONE 5ft. 6in. by 4ft. 9in. by 2ft. 4in. Double Trough 
Jacketted Tilting Mixer, powered tilting, direct 
ee gine h.p. slipring motor, 400V/ 
ae New 1946, 
8) 2h. 3in. by Ift. 3in. by Ift. 9in. deep Ditto. 
Bronze chamber and bronze mixing shafts and 
blades, hand tilting, vee rope drive through 


BOTH EXCELLENT CONDITION. 
DELIVERY: EX STOCK. 

G. E. SIMM (MACHINERY) LIMITED, 
27, BROOMGROVE ROAD, 
SHEFFIELD, 10. 

Telephone : 64436~-7-8. 
Telegrams : “ Machinery.” 
F6831 a 
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Steam was the spur... 
















The early steamships of the nineteenth century were ' 

forerunners of a prodigious upsurge in maritime trade. Rae LZ . 

Compound engines, iron hulls and steel plates made ‘on. ~ 32 \ q 
possible larger ships and speedier passages. The na ; ' \ “ i 
industrial revolution provided cargoes, and ports were = . \ ee 


created out of estuaries or bays. =~ 


This was the time when Simons first built dredgers. 
As ports have grown, Simons Dredgers have been 
developed to meet the need for a channel ever wider 
and ever deeper. In harbours throughout the world 
they are maintaining what has been won, and creating 
greater depth whenever it is required. 


and Kindred Craft with Steam, Diesel or 


ae sacle nw he tarvow WM. ~SIMONS & CO. LTD., RENFREW, SCOTLAND 








Keys serving to lock out, as well as in, can be regarded also as symbols of freedom from things unwanted. 
in the world of machinery, freedom from breakdown, from inaccurate working, and from the extra expense 


involved by the presence of these two undesirables, gives the best possible security for efficient production. 








EBEMO 


FREDERICK MOUNTFORD (Bham) LTD. 


FREMO WORKS + MOSELEY ST.- BIRMINGHAM, 5 
Telephone: MiDland 7984 PBX. Telegrams: FREMO, BIRMINGHAM 


HEADED, PLAIN AND 
WOODRUFF KEYS 


Also manufacturers of 


SOLID AND SPLIT 
TAPER PINS 
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Water Wash 
Spray Booth 











JOHN JARDINE wo. 


DEERING STREET 


NOTTINGHAM 


typical of the many BULLOWS 


Spray Booths installed in well-known 


Industrial Plants throughout 


the country. Consulting us incurs 


no obligation. 





DEPOTS AT 
13 SOUTH MOLTON 8ST 
55A BRIDCE STREET - MANCHESTER 3 - TEL. BLACKFRIARS 5670 


61/63 ORURY STREET 
70 GILMOUR STREET 


A. BULLOWS & SONS LTD+- LONG ST~- WALSALL - STAFFS: TEL. 5401 


- LONDON, W.1 


- DUBLIN 
* GLASGOW 6.5 - 


+ TEL. MAYFAIR 2313 


* TEL. OUBLIN 73188/¢ 
TEL. SOUTH 2383 
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Buitain higgedtt Crane .. 


CLYDE-BOOTH 200 TONS GOLIATH 









» ’ A- 


Vavir 
+ha 


f 


Shown lifting concrete test blocks representing the maximum working load of 
200 tons, this Goliath was built by Clyde Crane & Booth Ltd., for the 
erection of Bradwell Nuclear Power Station. Taking into account the lifting 
capacity and overall dimensions, it is believed to be the largest of its 
type in operation in the world. 


CLYDE 


Clyde Crane & Engineering Co., 
MOSSEND, Lanarkshire. 








1 


Supplied to The Nuclear 
erection of 





70 


——_—____ 





The Booth Goliath showing Nelsons 
Column on the same scale. Clearance from 
rail level to underside of bridge is 140’. 
Distance between rail centres 178’. 








CLYDE CRANE & BOOTH LIMITED 


incorporating 


Joseph Booth & Bros., 
Union Crane Works, RODLEY, Leeds. 


Phone: Holytown 412 (6 lines) Grams: ‘Clyde’ Motherwell Phone: Pudsey 3168 (6 lines) Grams: ‘Cranes’ Rodlev 


April 25, 1958 
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AZ ae We at Hall Harding have been steadily 


] 
¢ eel anticipating and fulfilling the needs 
af ae, of the drawing office. Today it is 


our proud boast that we can supply 


, f — for over 
$ fw" ‘ 100 years om anything from a single photo copy to 
Pe a complete print room, from a 


set-square to a complete drawing office 





Small wonder then that for over 
a hundred years, Architects, 
Engineers and Designers have been 


getting in touch with Hall Harding. 


HALL HARDING LIMITED 


STOURTON HOUSE, DACRE ST.,LONDON S.W.| 


= BRANCHES: BATH - BELFAST - BIRMINGHAM 


BRIGHTON - CARDIFF - DERBY - DONCASTER 
GLASGOW - HUDDERSFIELD - LEEDS - LONDON (4) 


MANCHESTER - MIDDLESBROUGH, YORKS 





NEWCASTLE-UPON-TYNE - NEWPORT, MON. 


PORTSMOUTH - SOUTHAMPTON 








STOKE-ON-TRENT - WOLVERHAMPTON 


%& Telephone: ABBEY 789¢ 
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THE HOFFMANN MANUFACTURING CO. LTD., CHELMSFORD, ESSEX 
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THE versatile 


10-TON 


The new JONES KL 10-6 lifts 10 tons; manceuvres comfortably 

in confined spaces ; has the mobility of a crawler machine on 

soft ground; and, with a sectional lattice construction jib, 

gives impressive lifts up to 70ft (and beyond, with jury 

mast fitted). Power steering, 4-wheel differential drive 

and ample all-round outreach are standard features 
together with the proved Jones direct mechanical 

transmission, giving precision load control, full 

engine power to all motions and remarkable 

economy in operating and maintenance 

costs. Our Technical Representative will 

give you full details of standard mobile, 

truck and rail mounted versions. 





70 ft JIB 
3 tons at 
17 ft 6in radius 





50 ft JIB 
4+ tons at 15 ft 
radius 





30 ft JIB—10 tons at 10 ft radius 


Jones cranes 


—m 
| Designed in the United Kingdom by 
| GEORGE COHEN SONS & COMP 
| 
GROUP Designed, Manufactured and Exported by their Associates K. 


sae 





